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[OFFICIAL NOTICE.] 
Annual Meeting, Society of Gas Lighting. 
nada «Ral 

OFFICE OF THE SECRETARY, December 1, 1893. 
The Nineteenth Annual Meeting of the Society will be held in the city 
of New York, at the works of the Consolidated Gas Company, 18th 

street station, on Thursday, December 14th, at 3 o’clock, P.M. 
Frep. 8. Benson, Secretary. 








BRIEFLY TOLD. 
Sa aacacss: 

THE PROPOSITION TO PuT COAL ON THE FREE LIstT.—As was to be ex- 
pected the provision in the measure known as the Wilson tariff schedule 
to put coal on the free list has aroused some discussion, and more oppo- 
sition, than would appear from the talks indulged in so far by the col- 
liery proprietors of the country. The feeling in opposition is none the 
less positive, in that it is not voluble ; for we imagine the mine owners 
and carrying agents are more bent on organizing for the defeat of the 
measure than in preparing set and sonorous speeches for public delivery 
expressing their discontent at the Wilson policy. One President of an 
American colliery, however, whose name 1s a household word amongst 
the gas managers, has given public expression in vigorous way to his 
Opinions in the matter of the probable effect on the Eastern market of 
the admission duty free of foreign coal. The gentleman referred to is 
Mr. E. H. McCullough, of the Westmoreland Coal Company, and his 
views in the premises will be found fully recorded in our current item 
culumns. He goes at the question in his usual systematic way, and it 
cannot be gainsaid that he makes out a more than plausible showing in 
the instance of the effect that a remission of the duty of 75 cents per ton 
would have on the sale of Pennsylvania coal in the Boston and Eastern 
market as against the Cape Breton or Provincial coals, immense natural 
stores of which are available at points about equally as distant from 
Boston as are the Pennsylvania mines. There is this thing, however, 
to be considered, in making an estimate of the relative values of the 
Pennsylvania and Nova Scotia coals as steam raisers, leaving out of the 
question entirely the cost in dollars per ton of each class of coals. No 
matter what the actual cost per ton to the user may be, the ordinary 
steam coals of Pennsylvania have a calorific value that is fully 20 per 
cent. on the average in excess of the calorific value of their Nova Scotia 
competitors. The latter are lean, sulphurous and uneven, and have 
been notoriously unsatisfactory to those who have tried them. Admit- 
ting this, though, does not soften the position that the Government may 
be acting unfairly in placing a poor foreign coal in the fair way to suc- 
cess in our market by permitting it to enter free and unrestricted. In 
any event, the remission of the duty will make little or no difference to 
miners and shippers of gas coal, since the standard gas coals of the States 
are so far superior to the Nova Scotia grades that the laiter would al- 
most be dear at any price. 





Toe PREPAYMENT GAS METER IN THE UNITED StaTEes.—For some 
time back the question has often been asked when, where and how the 
prepayment gas meter, which has met with a right good measure of suc- 
cess in England, was to be introduced in this country. In fact, the two 





caer sees Te 








































| ae RRA A) Be 
e ; atic alt. + 3 aR 1 


\ 


Sag ey) SRNR ed ee ; 


ee: pe ey , 


'( BAB ik od Bhi ot sl. 
' Seer? ae iO nas 


row 


* 


ve 
eh Sse 


eet 





830 


American Gas Light Fournal. 


Dec. 11, 1893. 








first questions taken from the question box at the last meeting of the 
American Gas Light Association were directed to this matter. The ans- 
wers to the questions were vague and indefinite, nor could the replies 
very well be otherwise, since nothing of the kind had appeared in our 
markets, Still, at the very time the queries were propounded, some- 
thing tangible in the way of a reply to them was coming into shape. 
The American Meter Company, whose officers during the past year or 
so had been considering the feasibility of introducing on this market an 
instrument of the prepayment type, reached the conclusion that the de- 
roand existed for such a meter. Accordingly the President of the Com- 
pany, Mr. William N. Milsted, who is in every sense of the word a 
meter expert, was authorized to visit Europe for the purpose of going 
over the various types of prepayment meters on the foreign market, with 
a view to selecting one or more for manufacture and sale in the States. 
After an absence of several weeks, Mr. Milsted reports that the requisite 
selections were made, and it is now a settled fact that as soon as the 
necessary preparations are completed for the manufacture of the meters 
on a large scale, the American gas maker can try the prepayment 
scheme to his heart’s content. It cannot be gainsaid that the prepay- 
ment plan has found great favor in England, where it is safe to say no 
less than 50,000 of the instruments—virtually all of which are of the 3- 
light description—are in use. In the South Metropolitan Company’s dis- 
trict in London something like 20,000 prepayment meters are in position, 
and there are probably half as many in usein Liverpool. The meters, too, 
are gaining in favor on the other side, and there is great rivalry between 
inventors, who are far from convinced that the perfected instrument has 
yet been produced. Of course, it is rather early in the day to speculate on 
the degree of success which this ingenious instrument isto have in the Unit- 
ed States, but we feel we are quite safe in saying that it will be regarded 
with popular favor in all of our large cities. We are, however, not so 
positive as to the welcome which will be accorded it by the clerical staffs 
of the gas companies, to say nothing of the index takers. Time will try 
and prove the whole thing, however ; meanwhile the American Meter 
Company is to be congratulated on its enterprise. 





THE San Francisco Gas Rate.—For the past few months our news 
columns have contained pretty full reports of the movement inaugurat- 
ed in the San Francisco Board of Supervisors for a reduction of the gas 
rate in that city, which movement had its inception in a popular cry 
during a local election, when some of the Supervisors were elected on a 
‘** platform,” one plank of which pledged the candidates to ‘‘do all in 
their power to give cheaper gas to the citizens.” We are pleased to be 
able to say that a majority of the Board have determined that the pres- 
ent rate ($2 per 1,000 cubic feet) is not excessive, and our pleasure in 
making this statement of the result is all the more intensified from the 
knowledge that the majority so decided only after a patient and thor- 
ough investigation of the subject. The attitude, too, held by the Gas 
Companies during the progress of the debate was nothing short of ad- 
mirable. No temper was displayed, nor was ill-will charged to the in- 
vestigators. The Companies, while denying the legal power of the Su- 
pervisors to alter or amend the rate in any manner (the gas interests 
held that such power was vested only in the State Legislature), never- 
theless put no unnecessary obstacles in the way of the investigators. 
Their books and works were put at the committee’s disposal, and an in- 
spection of these, joined to temperate argument, was depended on to win 
the day. No attempt at concealment was made of anything that en- 
tered into the merits of the case, wherefore it may be accepted that the 
decision reached was a just one to the consumers and to the Companies. 





NotgEs.— We regret to report the death of Mr. Ira B. Copley, Presi- 
dent of the Aurora (Ills.) Gas Light Company, whose demise occurred 
at his winter residence, No. 1118 Cedar street, San Diego, Cal., on the 
evening of November 24th. Mr. Copley had been in the habit of spend- 
ing the winter season at San Diego for several years. ——Mr. Charles A. 
Bennett, of the Freehold (N. J.) Gas Light Company, announces that 
on and after January 1, 1894, a reduction in the gas rate of 10 per cent. 
for prompt payment will be allowed. The current rates are: I]lumin- 
ating $2.60 ; fuel gas, $2.——The plant of the Elwood (Ind.) Elec- 
tric Light Company was demolished by an explosion in the boiler room 
thereof on the evening of November 29th. Not only was the place put 
in darkness, but the surface cars, which were operated by currents sup- 
plied from the station, were completely ‘‘ tied up.”——The attention of 
gasholder constructors is called to the advertisement of the Altoona 
(Pa.) Gas Company, which is in the market for a triple lift holder of 
1,000,000 cubic feet capacity. ——The dividend of $2.50 per share recent- 
ly declared by the Portland (Me.) Gas Company is payable on demand. 
—— Messrs. all & Perkins are developing an excellent bituminous 
coal mine on the tract of land recently purchased by them in the Coos 
rm = The coal is of excellent quality, and it is in great quan- 





(Prepared for the JOURNAL.] 
The Holder Cup in Practice and in Theory. 


——<=— 


By Mr. Wiuuiam E. McKay. 


There is no gas valve so efficient as a water seal. If kept filled with 
water to sufficient depth, no leakage of gas will occur ; and there are 
very many places where it is impossible to make use of any other means 
of making lines of contact absolutely tight. The water in the holder pit 
and in the holder cup effectively aids the easy variation of the stock of 
gas ; but as every water seal is a danger line, so the multiplication of 
the holder cups, by the construction of three and of four lift holders, in- 
creases the necessity of care in the maintenance of the seals. 

The original depth of the cup seal, as covered by the design of the 
constructors, is dependent upon the proposed pressure of the contained 
gas,with an ample allowance for the incidental or accidental loss of wa- 
ter from the cup when in actual use. Such losses will occur from evap- 
oration, from leakage through the cup plates, from the careening of the 
holder, or from the withdrawal of the water by an accidental siphon. 
Holders with many cups are now built uncovered, and besides keeping 
the cup filled with water, it is important to prevent the formation of ice 
in the cup. In cold weather and in exposed locations occasional heavy 
falls of snow add to the difficulty of keeping the cups in good order, the 
snow shovelled from the crown of the holder lodging in the cups and 
chilling the relatively small quantity of water. 

The two uncovered holders referred to in the followimg account are 
double lift, 150 feet in diameter, and are so placed as to be entirely with. 
out shelter from wind or storm in any direction, while exposed to tem- 
peratures varying from 100° above to 10° below zero. The depth of the 
cup is about 18 inches. The nearest point of the holders is about 400 
feet distant from the-boiler house; steam to the cups and pits is supplied 
through a main pipe 2} inches in diameter, this pipe being underground, 
covered with asbestos and boxed without sawdust ; this line is furnished 
with several sliding expansion joints. At the holders the 24-inch pipe 
is divided into two 2.inch pipes, one running three-fourths way around 
each holder, still underground. Four 1-inch pipes, symmetrically dis- 
tributed and suitably valved, furnish steam to the pit water, in each 
holder. Each cup is similarly supplied with steam through four }-inch 
pipes. The average temperature of the water in the cup, in winter, is 
not below 42° F.; in turning the steam on and off the following is the 
general observance : 

A.— With a falling thermometer. 

1. No wind, turn on when outside temperature is 28°. 
2. With west wind, turn on at 30°. 
8. With high north or west wind, turn on at 34°. 

B.— With a rising thermometer. 

4. With south or east wind, shut off steaun when outside tempera- 
ture is 28° to 30°. 

5. With light west wind, shut off at 32°. 

6. With high north or west wind, shut off at 34° to 36°. 

When steam is on, the 24-inch main pipe has full boiler pressure and 
full valve opening. The adjustment of the temperature of the cup water 
is controlled by the reg- 
ulating valves at each 
small supply pipe. Un- 
der the worst conditions 
of weather and outside 
temperature, the fore- 
going arrangement has 
adequately provided for 
steam supply. A care- 
ful watch of the weather 
and the water during 
the winter seasons has 
been found abundantly 
to repay the expenditure 
for labor in the recog- 
nized economy of coal 
consumption. 

The 3-inch steam pipes 
for the holder cups are 
secured in the following 
way (Fig. 1): 

A solid nipple N is 
tapped into the cover 
plate C, and furnishes 
support by the fitting T 
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to the {inch pipe. A check valve (horizontal swinging) K is in- 
troduced, as shown, to prevent siphoning when the steam has 
been shut off. Connection is made with pliable rubber hose H, 
the other end of which is similarly fastened to the wrought iron 
pipe carried up an adjacent holder column to a height equal 
to half of onelift. Each piece of hose has length equal to §ths the height 
of one lift or section of the holder, and the hose bends in an easy U, 
readily accommodating itself to the height or motion of the holder. 

The cupping or uncupping of the holder varies the level of the water 
in the cup. Observation having furnished me with practical informa- 
tion of this variation of level, a comparison was made with the changes 
that should occur according to computation, and there resulted the fol- 
lowing theory of the movements of gas and of water in the holder cup, 
at various points of the rise and fall of the holder. 

ist. Suppose the holder cupped. The depth of the cup in question is 
18 inches ; a cross section would show the full width divided unequally 
into three parts by the several iron plates, some- 
what as appears on the accompanying sketch 
(Fig. 2). The diameter of the upper section is 
ae 150 feet, pressure, 3.2 inches ; diameter of lower 
section, 152 feet, pressure, 4.7 inches. Then, 
when the holder is cupped, and the pressure 
Nv 4.7 inches, the volume of gas V: (see Fig. 2) per 
13" unit of circumferential length is 4 x 4.7 = 18.8, 
. the cup being full of water, and the holder 
3 standing true—i.e., not tilted by wind pres 
ll sure nor by the guides. No account is taken 

. of the space occupied by the iron division 
plates. The volume V:=18x4=72, and vi= 
V:+V:=90.8. The volume of water W: per 
unit of circumference = 13.3 x 4=53.2; W:= 
18 x 2.8=50.4; and wi1=W:+ W.2=103.6. 

Fig. 2. In the foregoing V; is the volume of gas be- 

tween the two intermediate iron plates, V: is 

the volume of gas between the two outer iron plates; W: and W: are 
similarly contained. 

2d. The holder is falling, and the lower section almost rests upon, 
but just clears, the landing stones, and the holder is ready to uncup. 
It is found that at this time (by observation) the difference of level be- 
tween the water in the pit, when full, and the top of the cup plate of 
the lower section is 7 inches. As the holder falls the gases V: and 
V. are shut up in the cup as soon as the bottom plate of the cup strikes 
the surface of the water in the pit, and as the cup descends into the pit 
water these gases are compressed ; but this increase of pressure is im- 
mediately relieved, in part, by an overflow of water from the cup. At 
the moment illustrated in the second sketch the holder is yet cupped, 
but is exactly at the poiut of beginning to uncup; the level of the water 
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within the holder proper must be 4.7 inches lower than the level of the 
water outside the outer holder. Also (see Fig. 3) let x equal distance 
from top plate of cup to the surface of the water in the intermediate 
Space, and let y equal difference of level of the water inside the upper 
section shell of the holder proper, and of the water in the outer space 
ofthe cup. Then x equals the new water pressure that would be shown 
ht a pressure gauge set upon the gas within the cup. VV: and 
’, Stand for volumes of gas in the same way as V, and V:;; W; and 
W. fur volumes of water; of course the gases in V; and V, (similarly 
to the gas in V, and V:) are under the same pressure, as the joint of the 
‘ron plate against the top of the cup cannot possibly be gas tight. Also, 
as (he joint of the iron plate upon the inside bottom of the cup cannot 


be water tight, the water in W, and in W,, is free to move in either di- 
rection, according to the variations of pressure. The ordinary atmo- 
spheric pressure of 30 inches on the mercurial barometer is equivalent 
to 408 inches water pressure. Let p. = pressure of the gas v, (see sketch 
under ist), and let ps = pressure of the gas v2, where v:= Vs+V, ; 
then we have the following equations : 

y+47+7+x=Vs, sincey + 4.7 + 7 = Vs, andx = Vs. 

Ps = x + 408, and 

y = x — 4.7, for the difference of level of the water under V, and of 
the water outside the gasholder must equal the excess of pressure of the 
gas v. over the atmospheric pressure. Also, 

Vip: = Vap2; p: = 408 + 4.7 = 412.7. 

vi = 18 + 4.7 = 22.7, if the factor of width (=4) be disregarded, be- 
ing the same in all the equations here considered. 

Solving, (2x + 7) (x + 408) = 9,368.29. 

x? + 411.5 x = 3,256 (omitting tenths). 
x = 7.8 inches. 
Then y = x — 47 = 3.1 inches, and 
x = Vs = 7.8, and V, = 14.8. 
v3 =V3+ Vii= 22.6, while v: = V: + V; = 18 + 4.7 = 22.7. 

By neglecting the factor of width (as above explained), the direct 
comparison of the volumes of the gases is greatly facilitated, and the 
algebraical computations are made more simple, while the final results 
remain unchanged. 

V2 — vi = —.1, and p2 — p: = 415.8 — 412.7 = 3.1. 
3.1 + 412.7 = .007512, and 1 + 227 = .004405, 

showing an apparent discrepancy in changes of volume and of pres- 
sure, but this discrepancy is not real, as it occurs in consequence of dis- 
regarding very small fractions of pressure. 

Using the factors of width, we have : 

W: = 10.2 x 4= 40.8; Ws + W, = w: = 91.2 

W, = 18 x 2.8= W: = 50.4; wi— ws = 103.6 — 91.2 = 12.4 = q,, 
showing that a quantity of water nearly equal to 12.4 cubic inches for 
every inch of the circumference of the cup must have overflowed from 
the cup into the pit. As, in the above calculations, the difference of 
diameter of the several shells of the holder has not been taken into con- 
sideration, then if we use the average diameter of 151 feet to compute 
the average circumference, the total quantity of the overflow is, in 


gallons, 


Q, _151 x an x 12.4 _ 305.6 gallons. 


In other words, as will be shown later, over 300 gallons of liquor of 
condensation could thus be forced from the cup into the outer pit every 
time that the holder uncupped. 

3d. The next case considered is that when the lower section of the 
holder rests upon the landing stones, but the upper section has not fallen 








Fig. 4. 


farther, so that no change whatever (from that described in case 2d) has 
occurred in the relative positions of the several parts of the holder 
shells. e 

The difference of level of the waters within and without the holder is 
now 3.2 inches, the so-called ‘‘ pressure of the upper section.” The area 
(A:) of the surface of the water within the holder, is to the area (A;) of 
the surface of the ring of water between the holder wall and the ma- 
sonry, in the ratio = a a, therefore, it is evident that this 
change of the difference of levels, from 4.7 inches to 3.2 inches, a change 
of 1.5 inches is accomplished by an apparent change of very nearly 1.5 





inches in the level of the ring of water outside the holder. The sketch 
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(Fig. 4) shows the change described. It is effected by withdrawing gas 
from the holder so that the gas pressure falls from 4.7 inches to 3.2 
inches, allowing the weight of the lower section to rest upon the bottom 
of the holder pit. The reduction in the volume of the gas rr in 


the holder is small, and in cubic inches is nearly equal toe x Ad, 


where A, is expressed in square inches. The correct rete (© this 


nee 153 _ 60.08, As the up- 
per section of the holder, when full, has a capacity of 576,000 cubic feet, 
it appears that the change of 14 inches of pressure occurs with a change 
in volume of approximately ;4,th of 1 per cent., or ;,5sth of the total 
capacity of the section. The quantity of gas withdrawn, however, is 
different from 60.08, being equal to 578,160 — 576,000 = 2,160 cubic feet 
at 3.2 inches pressure, where 


reduction in volume, in cubic feet, is 


412.7 
411.2 
This gives an idea of the rate of change of pressure, or of the time of un- 
cupping, when the rate at which gas is passing out of the holder is 
known. For instance, if 150,000 cubic feet per hour are leaving the 
holder, the whole time of uncupping takes less than a minute. 

Referring now to the gas, V; + Vs. = vs, confined within the holder 
cup, this is under new conditions. As the tension of the gas within the 
holder proper has decreased by 1.5 inches, the gas, vs, is under a new 
pressure, ps, 1.5 inches less than pz. Then the difference of level of the 
water, W,, and W, must be 1.5 inches less than before (W, and W,) 
and equals 7 8 — 1. 5 = 6.3 inches, and this change of level lowers the 
water in W, by .9 inch, raising it in W, by .6 inch, on account of the 
ratio of the several divisions of the cup. 

V3P3 = VoPe = 9,368.3; p, = pp —1.5 = 415.8 —1.5 = 414.3 inches, 
then v, = 9,368.3 + 414.3 = 22.6 + (showing no appreciable change in 
volume.) 

But V, = 7.2 (since k = x —.6 = 7.2 inches); and V, = v, — V; 

V, = 22.6—7.2 = 15.4; then z= 15.4— (8.5 + 3.2) =3.7 inches, 
showing an increase of .6 inches over the difference of level y; this is as 
it should be, as the high tension of the gas in the cup drives the water 
lower in V, on account of the decrease in tension of the holder gas. 

4th. As the holder continues to fall, and as that portion of the cup 
which is part of the upper section sinks into the pit water, the displace- 
ment of the pit water by the cup proper tends to produce a partial 
vacuum in the space occupied by the gas confined in the cup. 

This decrease of the tension of the gas causes the water to rise in the 
section W,, and also in W,, and this motion of the water will continue 
until the water from W, begins to overflow into the section W, ; this is 
the moment illustrated in the sketch (Fig. 5.) At the instant referred 
to the difference of level of the water in W, and W, equals 3.2 inches, 


578,160 = x 576,000. 





since W, is open to the atmosphere, and W, communicates with the 
water below the holder gas. It is also evident that O= in inches of 
water the vacuum that would be shown on a gauge set on the top of the 
holder cup. M denotes the vertical distance through which the upper 
section has moved since uncupping. Then p, = pressure of the cup gas 
= 408—O. In the third case the water under V, was 15.4 inches 


from the top of the holder cup; in the fourth case W, has risen 
through (15.4— M) inches, 


It is also seen that the water under V; in the third case, has in the 
fourth case risen through (7.2 + O) inches. Now the cup in falling 
has displaced the water in the pit, and so created a volumetric displace. 
ment of (2.8 + 4) x M= 6.8 M; if this be divided by 4, to make the vol. 
ume accord with the gas volumes, where the factor 4 was excluded, the 
displacement equals 1.7 M. The rising water in W: and W, moves to 
counteract, in part, this displacement, and hence we have v, =V, +V, 
=v, + 1.7 M— (15.4— M) — (7.2 + O) (2) also, p, = 408 — O (1); and 

V4P4=VsP,=Vp=9,368. 3 (3), reducing (2)we have v,=22.6+1.7 M— 15.4 
+M—7.2—O, but see fourth ease. v, also=2 M+3.2 (4), then 2 M+ 


8.2 = 2.7 M—O, whence O— 1 M = —3.2 (5) and M= + (0 +3.) 


(6); substituting in (4) we get v, = 2 (0+3.2)+3.2 (7); and substituting 


(7) and (1)-in (3) (20 0+64+4 22.4) (408 — O) = 7 x 9,368 3. Whence 0? + 
403.68 O = —1,516, and O =3.8inches. Then M = 10; v, = 23.2; V, 
= 13.2; V,=M=10; p, = 404.2, and R= 3.2 — (10 — 8.5) = 1.7 
inches, and N = M + 3.2 + O=17 inches. Showing that to an olserv- 
er outside the holder, the water at W, apparently sinks or lowers to 17 
inches below the top plate of the cup. If the plate S, leaks near the 
upper edge, or if a lateral displacement of the plate S, were to divide 
the space within the cup differently, so that V, and V, were in a differ- 
ent ratio, the water in W, would lower by an amount different from 
that above determined. 

It is thus seen that while the upper section is descending through a 
vertical height of 10 inches, the water in the cup in W, is falling 
through 17 — .9 = 16.1 inches ; if the holder were to remain stationary 
at a point just above the limiting 10-inch fall, pipes supplying steam to 
water in W, would require to be turned much lower than at any other 
time. The holder scarcely ever stands thus in practical working. 

As soon as the water begins to flow from W, into W,,, its rate of flow 
increases until thé maximum is reached and the force of the current is 
sufficient to carry some of the water below the edge of the plate 5,, 
and thus to force it into the division W,. If condensed oil or drip 
liquor lies upon the surface of the holder water, it will be the first to 
overflow into W,, and if the depth of such liquor lying within the 
holder is sufficient, it is clear that all of the liquid flowing from W, 
into W, could be this liquor. The flow described continues until the 
water at W, stands at the same level as the water between the holder 
wall and the masonry of the pit. 


Fig. 6 


5th. Suppose that equilibrium is again established, and the holdr 
still falling. Let p,; be the pressure of the gas within the cup; then Vs 
=2(8.5 + G), and p, =408 + G, v,p, =vp = (17 + 2G) (408 + G) = 
9,368.3. G® + 416.5 G@=1,216,G=3.0inches. v, =2 x 11.5 = 25 0; 
p; = 408 + 3 = 411. 
At this time the pipes supplying steam to the cup water mus' - 
turned down 8.5 inches lower than is necessary when the holder 





cupped, and the cup evenly filled with water on all sides. If, then, 
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steam is turned on to the holder hose when the holders are cupped, as 
soon as they uncup the pipes must be turned down, or the steam, issu- 
ing into the atmosphere, will be useless and wasted; and when the 
holders cup the pipes must be turned up again, or else they are dipped 
into the water too much to permit the most effective use of the steam. 

Frequently holder cups do not stand level. This may be due to con- 
struction, to adjustment of the guide wheels, or to effect of wind. Sup- 
pose, in the above holder, that the pipes were immersed 3 inches when 
the holder was uncupped, and that upon cupping, the holder canted, 
throwing the water out of level 6 inches, the steam pipes remaining un- 
disturbed. A break in the hose could start a siphon, which, if it oc- 
curred on the high side of the holder cup, could draw the water from 
the cup as low as 8.5 + 3 + 6 = 17.5 inches on the low side. Before this 
point would be reached in the process of siphoning, the cup seal would 
have been broken, and the upper section would literally fall through 
the lower section, and all the gas contained in the lower section would 
be lost, escaping into the atmosphere. 

Such an accident could happen from other causes—as, when the 
holder is falling, if the lower section meets some obstruction in the pit, 
or the lowest guide wheels stick, the continued withdrawal of gas will 
break the seal, when the great weight of the lower section is no longer 
balanced by the pressure of contained gas, it generally suflices to break 
away or force through the obstruction, and both sections reach the pit 
water in the condition of just at the cupping point. In one instance 
an accident of this kind occurred when 300,000 cubic feet of gas was 
lost in three minutes. The cause was attributed to a piece of wooden 
staging adrift and afloat within the holder pit. The holder was not 
damaged in any way, however, and there was no possible way of defin- 
itely ascertaining the true cause of the break in the seal, as the cup was 
full of water, perfectly tight, and very nearly level. 

6th. When the holder rises again the cup is filled with water, or with 
water and liquor of condensation in varying proportions. In the sketch 
(Fig. 7) the sheet 8S, is shown as on the point of rising clear of the pit 





Fig. 7. 


water ; as the cup continues to move upward the gas confined within 
the cup forces the water, W,,, down on one side and up on the other 
side of the sheet §,, finally causing the excess of water to overflow the 
cup into the pit. In the first case considered, the total water, w,, car- 
ried in the cup was 103.6. In this case, the greatest amount of water 
carried in the cup (see Fig. 6) is W,, +W,,=w, =4x18+2.8 
(18 + 3) = 72 + 58.8 = 130.8; and then w, — w, = 130.8 — 103.6 = 27.2 
= 42; Showing that a quantity of water = 27.2 cubic inches for every 
inch of the circumference of the cup must overflow from the cup into 
the pit during the process of cupping. Denoting the total water thus 
overflowing from the cup by Q., we find that Q, in gallons = nearly 
151 x 12 x w x 27.2 ‘ 

ae 670.3. If to this amount Q, be added, it appears 
that (670.3 + 305.6) = 975.9 gallons of liquid overflow from the cup into 
the outer pit every time that the holder cups and uncups. This fur- 
nishes the data for the depth of the superposed curb, in a holder cup 
‘tted as shown in sketch (Fig. 8.) For each inch in depth that the water 
's forced from the section A, it rises in section B by (4 + 2.8 =) 1.43 
inches ; then, by considering the greatest gas pressure that occurs within 
the cup, at any time of cupping or uncupping, the extreme height of 


flow of avy liquid from the cup, it will be necessary to add to the depth 
of the curb thus determined an allowance for the tilting of the holder, 
and the consequent unevenness of the plates of the cup. 
With the manufacture of enriched water gas it will often 
happen that some of the enricher oils will be condensed 
when the gas has been imperfectly fixed. If large quan- 
tities of such a gas pass into and out of a holder, a great 
deal of oil will accumulate within the holder, lying upon 
the surface of the holder water. Repeated cupping and FE 
uncupping of the holder may easily transfer consider- | — 
able amounts of such liquor from within the holder to } ° 
the belt of pit water outside the holder, whence it can 
run by the overflow. Here, therefore, is another dan- 
ger developed, since the oil referred to is very inflam- 
mable, easily volatilized, and a great menace to any 
sewer or drain into which it may have run. 
Suppose that the holder above described is cupped, and 
tilted to the extreme limit in one direction, so that the | 8 
water on, say, the north side is low, 6 inches ; the steam 
pipes being in service, and adjusted so that they dip by 
only 2inches. If, now, the holder is tilted in the op- 
posite direction, by reason of a change of direction of a 
very high wind, then a break in the steam hose on the 
north side of the holder could start a siphon which might 
lower the cup water 8 inches at that point ; then the Fig. 8. 
water at the south side, being already 6 inches low 
before the break, would be lowered to 6 + 8= 14 inches, and the seal 
would be broken. This fact makes necessary the re adjustment of the 
steam pipes after every extreme change of level of the cup water, fol- 
lowing a change of direction of the wind, etc. The introduction of 
horizontal swinging check valves impedes the delivery of steam to the 
cup, but this objection can be offset by giving to the pipes such a capacity 
that there will be a surplus over the maximum requirements of the 
coldest weather ; a primary object of the steam being to keep the water 
in circulation, the pipes should enter the water in such a direction that 
the impact of the steam may effect this object. 

The general subject may be summarized by stating that frequent care- 
ful inspections would minimize the chances of an accident, the occur- 
rence of which is easily possible. 
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On Apparatus for Promoting the Interaction of Gases. 
onctinaiaanin 
|A paper read by Prof. George Lunge, Ph.D., of Zurich, before the 
World’s Congress of Chemists. ] 


Both in theoretical and industrial chemistry one of the most frequent 
operations consists in the interaction between liquids and gases. On the 
laboratory scale this operation presents but few difficulties and is gen- 
erally treated rather briefly, both in chemical literature and in laboratory 
teaching. Even here the matter is not quite so plain asis assumed by 
many chemists, and the success or failure of analytical operations is 
sometimes intimately connected with this question. Where the task is 
merely that of treating a liquid with a gas, irrespective of the quantity 
of the latter consumed, the question is certainly simple enough. But 
where it is required to completely absorb every trace of a special gas 
diluted with a large quantity of inert gases, the ordinary wash bottles 
and similar apparatus are mostly insufficient. I have made this matter 
a special study in connection with the estimation of nitric oxide in 
chamber-exit gases and similar difficult cases, and I have described the 
best shape of absorbing apparatus for such purposes in a communication 
to the Zeitschrift fur Angewandte Chemie, 1891, p. 567, and in the 
Journal of the Society of Chemical Industry, 1890, p. 1015. 

The task becomes far more serious when operations on the large scale 
are concerned. The principal difficulties encountered here are the fol- 
lowing: The immense volumes of gases which generally have to be dealt 
with and which sometimes contain but a small fraction of the gas or 
vapor which it is essential to bring into reaction with the liquid, and the 
necessity generally existing of employing the least possible quantity of 
liquid and of obtaining astrong solution, at the same time depriving the 
gases as completely as possible of the active constituent in question. 
Special difficulties arise in many cases through the corrosive action of 
either the gases, or the absorbing liquid, or both ; from the fact of tar, 
soot, flue dust, and other matters obstructing the channels through which 
the gas and the liquid have to pass ; through the pasty condition of some 
absorbing media, such as Weldon mud, and in other ways. A whole 





the upper curb can be ascertained. If it is desired to prevent the over- 


book might be written on the construction of absorbing apparatus for 
all these cases, and if all the patents taken out in this line were to be 


Kneis) 


i 2a a el 





fede avin 


: 











































eae Hi 


big te x 


Sh matematlegtt mp 


A hale. 


Pe ee 


3-4-1 -1 eed 


i Bi 
be oat eteihiaie ; 


bab bi 
ere 


‘ee 





PY) oy ARN RR Hae 


i‘ MER ijk wos BR 





ad aod 


ant 


~ 


yy 
~~ 


a ateted 


. 


‘ele 







834 American Gas 


Light Zournal. 


Dec. 11, 1893. 








noticed and illustrated therein such a book would be of formidable di- 
mensions. 

Certain points have always been taken for granted in devising appa- 
ratus of the class we are now speaking of. Everybody has tacitly as- 
sumed that the efficiency of such apparatus will be in proportion to the 
surface of contact and to the time which is given for the action. Dr. 
Hurter has attempted to give a scientific theory of that subject in several 
communications published in the Journal of the Society of Chemical 
Industry, 1885, 639 ; 1887, 707 ; 1893, 226. Unfortunately the various 
conditions to be taken into account are too complicated and partly too 
little known to be amenable to scientific treatment, and if such a treat- 
ment is attempted after all, it may sometimsend in a decided failure and 
lead to entirely erroneous conclusions, as I have shown in my criticism 
of Dr. Hurter’s last paper (the same journal, 1893, 417). I shall not de- 
tain you here with a repetition of that criticism, but I shall straightway 
come to that apparatus for effecting contact between gases and liquids 
which I have devised myself and which has been carried out by Mr. 
Rohrmann, my co-patentee, in a manner acknowledged on all sides 
(quite prominently so by Dr, Hurter himself) as being a hitherto un- 
paralleled achievement in chemical pottery. 

I believe I may assume that my apparatus, which I have styled 
**plate column” or “ plate tower,” is already known to many of my 
hearers both from my own publications and from the trouble my friend, 
Mr. H. J. Davis, has taken to bring it before the American public. It 
is ‘also described in the second edition of my ‘‘ Sulphuric Acid and Al- 
kali,” at least so far as it is used in the manufacture of sulphuric acid, 
and I must refer to this for a detailed treatment of the subject. I will, 
therefore, only say a few words about it and illustrate these by a diagram 
and by a small specimen of the plates. 

In order to adapt my apparatus to every kind of chemicals, the appa 
ratus is made of a description of stone ware, absolutely resisting any 
chemical action of the strongest acids or alkaline liquids at temperatures 
far above 100° C., being at the same time very little sensitive to sudden 
changes of temperature up to the same limit. From this material my 
** plates ” are manufactured on the following plan: Each plate is cov- 
ered with a network of ledges, about an eighth to a twelfth of an inch 
high, forming square basins of three-fourths of an inch square each, or 
less than that, according to the size of the holes, so that a plate of 2 by 
2 feet contains from 800 to 1,200 of such tiny basins. Each of these is 
provided with a central hole differing in width from less than a quarter 
to half an inch, according to circumstances. The top of each hole is 
surrounded by a slightly raised margin about a sixteenth of an inch 
deep. 

The plates are made on two different patterns, in one of which 
the basins are distant from the edge by half the width of a basin, whilst 
in the other pattern they come mght up to the edge. Consequently 
when these two patterns of plates are superposed over one another, the 
holes in each plate correspond to the center of the cross formed by the 
ledges of the four basins just aboveand below. Hence, when aliquid is run 
upon the plates each of the tiny basins is filled independently up to the 
edge of the margins round the holes. It then overflows through the 
hole, and the drop thus formed falls upon the cross of ledges underneath, 
and is scattered over the four corresponding basins. Furrows on the 
bottom sides of the plates prevent the drops from running along the 
bottom and falling down in other places than those where they are in- 
tended to get to, While in this manner the liquid is spread on each 
plate in a thin film, which is constantly renewed by drops from above in 
the most regular manner, the gases are just as regularly divided, and is- 
sue in about 1,000 jets through each plate without the possibility of any 
false channels being formed, which so frequently occur in coke 
towers. 

As the gas jets ascend through the holes in any one of the plates, they 
strike against the solid portions of the plate next above, and are thus de- 
flected from their course and constantly mixed over again. All this will 
be more completely understood by looking at the diagram. 

It is easy to see that ordinary pottery, even of the best known makes, 
will not stand in this case. The plates must be very thin and at the same 
time they must be absolutely level and true in all parts. They must 
also bear a certain mechanical strain and sudden changes of tempera- 
ture, together with complete resistance to the action of chemicals. Taid 
not know of any chemical pottery in Europe which fulfilled these con- 
ditions as well as that of Mr. Rohrmann, and for that reason I associat- 
ed myself with him in that matter. I am glad to say that the large 
specimens of his plates submitted to the London and Liverpool meetings 
of the Society of Chemical Industry, by buyers of the same, have exvit- 
ed universal admiration there. 

Where no metal, not even lead, can be tolerated, the plates are made 





of circular shape and are built up with stoneware rings to keep them in 
proper d'‘stance, in stoneware pipes, thus forming columns of circular 
section and containing up to 40 plates or even more. Thesectional area 
of these columns is limited by the practicable width of the stoneware 
pipes and does not generally exceed 2 feet 6 inches. Large streams of 
gases, for which such a section would not suffice, have to be subdivided 
among two or more columns. Where, however, lead is not excluded, 
the plates are made square, and are combined by means of specially de- 
signed bearers in such a manner that any sectional area can be pro- 
duced, the whole being inclosed in a leaden shell. The bearers support 
each plate independently of the others, and cover the whole of the lead 
so as to protect it entirely against the action of the heat and even of the 
chemicals, so that this system might be employed even in such cases 
where unprotected lead could not be employed. 
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Section of Lunge-Rohrmann Plate. 


Plate towers of these two constructions have now been proved to be, 
size for size, probably the most efficient apparatus hitherto invented for 
bringing gases into intimate contact with liquids, except in such cases 
where there is some solid or tarry matter present which would obstruct 
the holes and fill up the small basins. In all other cases the plate towers 
are from 10 to 20 times as efficient as an equal space of the best arranged 
coke towers ; and when they are compared with empty spaces, such as 
vitriol chambers, their efficiency is found to be hundreds of times greater 
than that of those spaces. From the nature of the case, plate towers can 
not be made of cheap materials turned out at a low price, but they are 
after all far cheaper than other apparatus with which they enter into 
competition, and would be so, even if their initial cost were equal to that 
of the coke towers or vitriol chambers they replace, seeing that they re- 
quire next to no space, foundations and buildings, and that there is no 
pumping of liquids to a great height. 

I now beg permission to illustrate my assertions by a number of ex- 
amples taken from practical cases. I shall not touch upon some appli- 
cations which may ultimately become very important indeed, such as 
the manufacture of acetic acid, but I shall confine my remarks ex- 
clusively to the application of plate towers in the manufacture of the 
so-called heavy chemicals, that is, sulphuric, hydrochloric, nitric acid, 
and chlorine. 

The application of the plate towers in the manufacture of sulphuric 
acid takes place in three different ways, as a partial substitute for the 
Glover towers, as a partial] or entire equivalent of the Gay Lussac tower, 
and as a partial substitute for the vitriol chambers themselves, enabling 
a set of chambers to produce up to 60 or 70 per cent. more acid than 
without the plate towers. I shall quote practical instances for all three 
applications. 

As far as the Glover tower is concerned, it stands to reason that it can 
not be entirely replaced by a plate column, and that for two reasons. 
In the first instance, the quantity of dust carried over from the pyri(es; 
or even sulphur burners, is so great that the plates at the bottom of the 
tower would soon be choked up. Secondly, the temperature of the g5¢s 
entering at the bottom and that of the acid descending in the tower 
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too different to expect any kind of pottery to stand the inevitable sud- 
den changes and inequalities, at least in ordinary cases. Where, how- 
ever, both these objections are done away with by a previous utilization 
of the burner gases for concentrating acid in lead or platinum dishes, as 
in Henry Glover's plan (*‘ Sulphuric Acid and Alkali,” second edition, 
1, p. 201), the whole Glover tower might be made of a plate column. 
In the ordinary towers, however, the bottom part will have to be packed 
in the usual way with a network of bricks, or flints, or cylinders, while 
the upper part is filled with my plates. Or else the same plan may be 
adopted which has been applied with full success by Dr. Petri at the 
Buchsweiler works in Alsace. There they burn spent gas oxide contain- 
ing, besides free sulphur, some ammonia salts, part of which is not re 

moved by washing and exerts a destructive influence in the niter in the 
Glover tower. This well known reaction by which the nitrogen of both 
the ammonia and the nitrous vitriol is set free as such, takes place only 
at high temperatures. Reasoning from this, Dr. Petri put on the top of 
his ordinary Glover tower a small plate column, consisting of 13 layers 
of two plates each. The gases issuing from the Glover tower enter this 
small column at a temperature of 90° and leave it at 60° C., while the 
fresh nitrous vitriol is run in at the top and runs away at the bottom in 
order to feed the Glover tower. In this small column, holding alto 
gether 40 cubic feet, 80 per cent. of the denitration takes place, for which 
an ordinary Glover tower of 8 by 8 by 25 feet, equal to 1,600 cubic feet, 
is generally provided, leaving ouly 20 per cent. of the denitration to the 
Glover tower and effecting the denitration at such a low temperature 
that the ammonia exercises no injurious action. The contrast between 
the efficiency of those 40 cubic feet of plate tower and the 1,600 cubic 
feet of ordinary Glover tower space is certainly startling. If, by the 
way, some of the plates should crack, they would all the same remain in 
their places and perform their work nearly as well as before. 

The action of the plate column as a Gay Lussac tower is illustrated by 
an American works where a set of chambers of 212,000 cubic feet is pro- 
vided with a plate tower of 20 layers of 10 plates each. This tower, 
possessing about 280 cubic feet of active space, now fulfills the function 
of a coke tower of about 4,000 cubic feet. But it is evidently too wide 
for its present work, and hence requires too much acid for feeding it 
equally all over. It is hence intended to pass the gases from another set 
of 123,000 cubic feet through it, and it is expected that it will be equal to 
this as well, in which case it would act like about 7,000 cubic feet of or- 
dinary coke tower space, that is, 25 times its cubic capacity. 

A very important advantage of the plate tower over the ordinary coke 
tower is the chemical indifference of the former to all the gases con- 
cerned, whereas the coke, as I have repeatedly proved, acts as a reduc- 
ing agent upon the nitrous compounds and causes a luss of niter, to- 
gether with a gradual crumbling of the coke packing, while a plate 
tower last practically forever. 

Another advantage of the plate column is its inconsiderable height, 
which not merely makes the pumping of the absorbing liquid much eas 
ier than with the ordinary coke tower, but in some cases admits of alto- 
gether dispensing with pumping. Thus, at the last mentioned works the 
nitrous vitriol runs from the bottom of the plate tower serving as a Gay 
Lussac tower upon the top of the Glover tower, the former being placed 
at a convenient height for that purpose. This would have been impossi- 
ble if the Gay Lussac had been an ordinary 50 or 60 foot coke tower. 
The matter might have been arranged just as easily in the opposite way. 

The most important and interesting application of the plate column in 
the manufacture of sulphuric acid is that for diminishing chamber 
space. Every theory of the lead chamber process, worthy of such a 
name, supposes a constant interaction of the gases and the liquid por- 
tions floating in the chamber atmosphere in the shape of mist. Before 
that action is completed in the ordinary lead chambers, the ingredients 
must remain a very long time in contact with each other, and must 
quite gradually cool down, principally owing to the fact that the parti- 
cles of the mist are separated by comparatively wide spaces and the ac- 
tion of the water or dilute acid on the nitrososulphuric acid is thereby 
greatly retarded. This drawback had been more or less clearly recog- 
nizei by many previous inventors, beginning with Gossage, and many 
endeavors had been made to overcome it. But all these had either com- 
pletely failed or at least effected their purpose so incompletely that they 
had been given up again. Thus all proposals for employing coke within 
the chambers for improving the mixture of the gases have necessarily 
broken down in consequence of the chemical action of the coke referred 
to above. Mechanical aspiration of the gases and re injecting them into 
the chambers has also failed to improve matters toa great extent. Some 
little time ago the Thyss process attracted much attention. In this lead 
towers are interposed between the chambers, filled with lead sieves, but, 


lead sulphate and quickly destroyed. The Delplace chamber is another 
attempt to produce a better mixture of the gases, but it cannot attain 
this end at all completely or much better than any lead chamber of the 
old type. 

By adapting my plate column to this special end, I believe I have 
solved the problem more efficiently than any of my predecessors. I 
based my proposal on the fact, first securely established by myself, to- 
gether with Dr. Naef, that the rate of formation of the acid within the 
first chamber of a set is very unequal. This was proved by very numer- 
ous observations and analyses, carried on at a Swiss works for several 
months, and afterwards confirmed at other places by a number of en- 
tirely independent observers. The curve of acid formation rises rapidly 
to a certain height, but about midways in a 100 foot chamber it flattens 
and turns nearly to the horizontal, so that the second half of the cham- 
ber performs very little work indeed. But as soon as the gases pass 
over into the second chamber the formation of sulphuric acid is sudden- 
ly revived, thus proving that the contact of the gases and vapors with 
the end wall of the chamber, and their compressiun in the connecting 
pipe, exerts a very favorable influence on their interaction. Most prob- 
ably several conditions are at work here. The shock of the vapors 
against the solid surfaces, by which the sundry particles forming in 
their separation a fog or mist are brought together and are made to in- 
teract ; further, the better mixture of the gases during their passage 
through the narrow connecting pipe, and lastly the cooling action of the 
end wall of the chamber, which cooling, according to the modern theo- 
ries of the vitriol chamber process, is essential for the production of sul- 
phuric acid from its components. Having thus, as I believed (and I 
think justly) recognized the causes of the favorable influence exerted by 
dividing the chamber space into several chambers, and of the revival of 
the reactions distinctly observable between the first and the second cham- 
ber, I proceeded to draw the consequence of these views, by immensely 
multiplying the conditions found to be conducive to the acid-forming 
process. For this purpose I interposed, like Thyss, a kind of tower be- 
tween the first and second chamber ; but in lieu of simple lead sieves, 
which produce only an incomplete mixture, and which, as noticed be- 
fore, are doomed to rapid destruction, I filled my tower with the plates 
I had previously devised for other purposes, consisting of chemically in- 
attackable material, and by their geometrical design solving in the com- 
pletest possible manner the problem of thoroughly dividing the gaseous 
current, and intimately mixing up its ingredients, together with innum- 
erable shocks against solid surfaces. Even then two conditions for a 
proper chamber process would be absent, viz., the supply of sufficient 
moisture, and the keeping down of the temperature below the optimum 
for the process ; and these two conditions I supply simultaneously by 
feeding the towers with more or less dilute acid, whose evaporation 
yields both the water and the cooling action necessary for compelling 
the reaction to take the best possible course. 

Theoretically there is no reason why such columns should not take 
the place of the lead chambers in their entirety. Long ago similar 
plans have been proposed, and quite recently a Mr. Barbier has again 
taken out a patent for a system in which sulphuric acid is made without 
any lead chambers, in towers filled with earthenware cylinders, and fed 
with acids of different strength. In principle Barbier’s plan does not at 
all differ from others which have been tried 10 or 20 years ago, and 
have failed. Just that failure, I must confess, has discouraged me from 
proposing the entire abolition of the lead chambers to other people ; but 
if I possessed a chemical factory of my own, I should certainly have 
tried that plan with my plate towers three years before Barbier took out 
his patent, which, of course, cannot be applied to that well known prin- 
ciple, but only to his special kind of towers. For the present, at any 
rate, I do not venture to go beyond proposing to cut off the chambers at 
that point where all observations have proved the reactions to decrease 
rapidly in intensity, say at a length of 50 feet, and to replace the remain- 
ing length of an ordinary chamber by a plate tower, repeating this ar- 
rangement with the second, and if needful, with the third chamber of a 
set. 

Up to this time no chamber system has been fitted up according to the 
plan just described, but in all cases the plate towers have been put be- 
tween the existing chambers of an ordinary set, where they certainly 
perform a great deal of work, but evidently much less than could be 
done with a more perfect arrangement. I have therefore the right to 
consider the results hitherto obtained as a minimum; and looked at in 
this light, they are extremely eucouraging, as far as I have been able to 
ascertain them, in which aim I have been much hampered by the unwil- 
lingness of many manufacturers to supply information for the benefit 
of their competitors. Thus, for instance, the United Alkali Company, 
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tract any information as to the works at which that has been done, and 
for what purpose, let alone telling me anything about the results ob- 
tained therewith. In a few cases, fortunately, I have been favored with 
more information, and this I will now lay concisely before you. 

Ata Bohemian works, the first where this plan has been adopted, and 
where, consequently, the best conditions were not yet ascertained, the 
plate column has raised the quantity of pyrites burnt to an additional 30 
per cent. Beyond this it is impossible to go in that place, as there is no 
more room in the kilns ; but asthe chamber following the plate column 
has no work whatever left to do, the acid making process having been 
completed in the column, the real increase of chamber capacity has been 
70 per cent. 

At a Dutch acid works there are two sets of chambers of exactly the 
same dimensions, namely, one chamber of 64,400 cubic feet, and another 
of 19,950 cubic feet following this. In one of the two sets a plate col- 
umn of 96 plates in all has been placed between the two chambers, and 
this set, I am informed, can be worked as if it held 22,500 cubic feet 
more than the other, so that each of the 96 plates would correspond to a 
space of 234 cubic feet, that is, more than 200 times the room occupied 
by the tower itself. 

At Valencia, in Spain, a plate column had been working for 18 
months when I received the last news about it. That set was then burn- 
ing 42 per cent. pyrites in excess of what it had burnt before it had been 
provided with the column, whilst the consumption of niter had dimin- 
ishsd from 2.2 down to 1.7 parts to 100 of 52 per cent. pyrites, which sig- 
nifies a saving of nearly 25 per cent. of the niter. The yield of acid is 
excellent, and could hardly be better in that hot climate, where the first 
chamber in summer has a temperature up to 88° C. In the plate column 
it comes down to 28° or 50° C., and the gases go into the Gay Lussac 
with 40° C, 

Looking at the very imperfect way in which the plate towers have 
been hitherto adapted to old sets of chambers, it is fair to hope that much 
better results than even those which I have been able to report would 
be obtained if that principle were more thoroughly carried out. Even 
the present results show an immense superiority over Barbier’s system, 
which, according to his own statement, requires 7th of the present 
chamber space, whereas my columns do from 100 to 250, times as much 
work.as the same cube of chamber space. The reason of this great 
superiority evidently lies in the scientific construction of my plates, 
compared with the haphazard packing of other systems. 

Allow me now to say a few words on the employment of plate towers 
for the condensation of hydrochloric acid. The very first tower which 
I designed was tried for this purpose, and the experience gained in that 
trial was utilized for a thorough reconstruction of the system. Since that 
time several plate towers have been supplied for the same purpose, and 
a very large one has been delivered just before my leaving Europe ; but 
all information on the subject has been withheld from me, so that I can- 
not communicate anything on that subject beyond what was observed 
at the first trial, mentioned above, with the very imperfect kind of col- 
umns first used, atthe celebrated Grieshiem works, one of the most care- 
fully managed alkali.works in the world. According to the official re- 
port then furnished to me, the following results were obtained. Two 
superposed columns, of 60 cubic feet each, with a total plate surface of 
56 feet (reckoning both top and bottom side of the plate) effected the 
condensation of 90 per cent. of the gases issuing from a salt cake pot, 
decomposing 14 hundred weight of salt every 4 hours. The trial was 
continued for 24 hours in succession ; the acid obtained varied from 15 
to 22, and it averaged 20° Baume at 15°C. In England the smallest 
condensing space for such a quantity of salt would have been a coke 
tower of 7 by 7 by 40 feet, holding about 200 cubic feet and possessing a 
coke surfacé of about 20,000 superficial feet. Compare that with my 60 
cubic or 58 superficial feet which did 90 per cent of the work | 

The coke tower certainly possesses one important advantage over its 
dwarf rival, the plate tower. The former holds a large stock of liquid, 
serving as a regulator for the unavoidable inequalities in the composi- 
thon of the gases, whereas.the latter possesses no such regulating stock. 
But this drawback can and ought to be counteracted by placing in front 
of the plate tower 10 or 15 stoneware receivers of the usual type, ora 
few large stone tanks, through which the acid condensed in the plate 
tower gradually flows onward, and issues from the last of the receivers 
at full strength ; the gases are made to travel the opposite way—viz., 
first through the receivers and then through the plate tower. In this 
case the steck of acid contained in the receivers serves the same purpose 
as that contained in a coke tower. 

Most of the 130 plate columns hitherto sold, serve for another purpose 
than those I have so far mentioned—viz., for the recovery of nitric acid 
from the lower oxides of nitrogen by means of contact with air and 





water. I believe there is a general agreement on the point that no 
other existing arrangement for that purpose comes up to mine. In 
1889, when the jury of the International Exhibition at Paris listened to 
an explanation of the new methods for producing chlorine, based on 
the use of nitric acid, it was taken for granted on all sides that the prob- 
lem of recovering nitric acid from nitrous fumes had been definitely 
solved by my apparatus. As far as the manufacture of commercial 
nitric acid is concerned, it is significant that both the rival inventors of 
new condensing systems for that acid, Mr. Guttmann and the Gries- 
heim Company, much as they differ in every other way, employ the 
plate column at the end of their plant, for dealing with the nitrous va- 
pors. In the just. mentioned case only a few per cent. of the total acid 
pass through the column; but in all these cases where nitric acid 
is employed as an oxidizing agent, and where the lower nitrogen oxides, 
evolved in that process, had been formerly lost, or only quite incom- 
pletely recovered, the plate column now steps in as the coping stone of 
the edifice. Instances of this kind are the production of chlorine in 
any one of the processes doing this by the aid of nitric acid, with or 
without the intervention of manganese or other agents ; the manufac- 
ture of arsenic acid from white arsenic, or of phthalic acid from naph- 
thaline tetrachloride ; the manufacture of iron mordant for dyeing pur- 
poses ; that of blue copperas from metallic copper, and to many other 
cases to be enumerated here. Formerly, whenever the treatment of 
nitrous gases was at all attempted, this was done by a string of perhaps 
a hundred separate receivers, or by a coke tower, the latter being sad- 
dled with the great drawback already mentioned—viz., its reducing ac- 
tion, in a case where the very opposite action is called for. In the 
March number of the Journal of the Society of Chemical Industry 
Mr. Guttmann mentions the fact that at the works managed by him 
a small plate tower, 10 feet high, performed the work formerly done by 
a coke tower 48 feet high, but much better; for the former made acid 
of 40°, the coke tower only such of 30°, and the plate tower actu- 
ally satisfied the requirements of the Government Inspector, concern- 
ing the complete condensation of the nitrous gases, better than any 
other known apparatus. 

In conclusion, I beg to point out one more interesting use of plate 
columns. When gases have to be dried, by bringing them into con- 
tact with moderately concentrated sulphuric acid, which has generally 
been done by coke towers, the plate column is most evidently in its 
proper sphere, on account of its cleanliness, its chemical resistance to 
any attack, and the inconsiderable height to which the acid has to be 
pumped. 

Many other uses of the plate column will no doubt suggest themselves 
to the industrial chemist ; but I will bring my remarks to a close, and 
not detain you any longer with my invention. 








Mayer’s Improved Gasholder Tank. 
chaniiinnne 

On September 26th U. S. Letters Patent (No. 505,629) were granted to 
Mr. Frederick Mayer, of Baltimore, Md., for improvements in gasholder 
tanks. Using the words of the specification : 

Figure 1 is a sectional elevation of a gasholder tank embodying the 
present invention, and Fig. 2 is asimilar view of a tank illustrating the 
invention in a modified form. Fig. 3 is an enlarged detail of Fig. 1, and 
Fig. 4 a similar detail of Fig. 2. Figs. 5, 6and 7 are details illustrating 
further modifications hereinafter described. 

Referring to Figs. 1, 2, 3, 4 and 6 of the drawings, A represents the 
circular concrete bottom of the tank, and B a circular brick wall erected 
on the concrete bottom. 

In Figs. 1 and 8 the brick wall B is only of sufficient height to effect 
@ proper tight connection between the shell of the tank and the concrete 
bottom, as hereinafter described, while in Figs. 2, 4 and 6 the wall is 
much higher and constitutes, practically, one-half of the tank in height. 

In Figs. 1 and 3, the wall B consists of two sections a and b, and over 
the latter is placed the metallic annular covering C, formed of the plates 
c and d, secured together by the angle iron ring f. The outside corner 
of the section 0 is flattened to produce the space g of angular cross sec: 
tion. The plate d and the upper flange of the angle iron ring have holes 
h which register one with the other, the said holes being placed, say 1! 
feet apart, and extending from these holes to the top of the wall B are 
pipes 7, which, together with the wall, are covered with the coping D. 

E is a recess or rabbet formed in the inner side of the section a of the 
wall B. 

Fis a plate iron cylinder secured by an angle iron ring m to the inner 
circumference of the plate d and extending from the bottom of the wa!! 
B to the top of the coping D. 

G represents the plate iron shell of the tank, the lower rim of whic! 
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is seated on the angle iron ring m, which is situated at the bottom of the | forming the bottom of said rabbet, an inner rim attached to the inner 


recess or rabbet. 
In building the tank shown in Figs. 1 and 3, the concrete bottom A is 
first prepared. The section b of the wall B is next built, and the cover- 


ing C having the cylinder F placed over it. The pipes 7 are then erected | 


over the holes h, after which the section a of the wall Bis built. The 
plate iron shell of the tank is now erected, and after its completion, or 
partial completion, cement grouting n is poured around both sides of the 
lower rim of the plate iron shell. Grouting is also poured into the pipes 
j so as to fill the space g, and also all vacant spaces below the plate d, 
and in order that the gruuting may entirely fill the said spaces, tempo- 
rary extension pipes are screwed on to the ones j to give a good head. 
The last step in the construction of the connection between the plate iron 
shell and the concrete bottom, consists in placing the coping D in place. 

In building the tank shown in Figs. 2 and 4, in which the brick wall 
constitutes about one-half of the tank in height, the various steps de- 
scribed are practically the same, the only essential difference being that 
the wall B is not constructed in two distinct sections. The placing of 
the annular covering C is, however, about the same, the portion of the 
wall covered by it being, of course, constructed first. 

In the tank, shown in Fig. 5, all brickwork is dispensed with, and the 
bottom and foundation for the plate iron shell formed entirely of con- 
crete. The grouting is applied as before described. 

In Fig. 6 the plate c is extended above the plate d. This construction 
is only necessary in tanks of large diameter and is for the purpose of 
resisting any expansion of the tank shell caused by atmospheric changes, 
by binding the entire brickwork surrounding the tank shell. 

In Fig. 7 the top of the concrete bottom is level with the ground, and 
the plate d extends inward from the tank sheil instead of outward. 

Mr. Mayer’s claims are : 

I. In a tank for a gasholder, the combination of a plate shell, a con- 
crete bottom, a brick wall erected on the said bottom, having a recess or 
rabbet on its inner face, an annular plate iron covering for a portion of 
the wall having an angular cross section, with an inner rim secured there- 
to, a plate iron shell, with its lower end seated in the recess or rabbet and 
resting on the horizontal annular plate of the plated iron covering, and 
suitable grouting situated between the said rim and the shell, and be- 
tween the shell and the inner side of brick wall, substantially as specified. 

2. In a tank for a gasholder the combination of a plate iron shell, the 
lower end of which rests on a horizontal plate inclosed partially in 
brickwork or concrete, a cylindrical plate situated at the outer periphery 
of the said horizontal plate, and a body of cement grouting situated at 
the junction of the two plates and under the same, whereby the joint 
between the said plates is made tight, substantially as specified. 

3. In aplate metal tank for a gasholder, the means of connection be- 
tween the bottém and the shell, consisting of a wall having a rabbet 
{crmed in the inner face of it, a horizontal plate built in the wall and 


b, 





edge of the said annular plate and a cylindrical plate attached to the 


| outer periphery of the said plate, and at the junction of the cylindrical 
|and horizontal plates and below them, a space extending around the 


entire shell, and pipes built in the brick wall and made to register with 
holes in the said horizontal plate, whereby grouting may be introduced 
into the annular space, substantially as specified. 

4, In a tank for a gasholder, the combination of a concrete bottom, 
having thereon a wall with a rabbet in its inner surface, an annular 
plate extending from the inner face of the wall, a cylindrical plate ex- 
tending downward from the outer edge of the annular plate with a 
grouting joint at the angle, pipes leading from holes in the annular 
plate to the top of the wall, and a plate iron shell seated in the rabbet 
and provided at both sides with grouting, whereby a water joint is 
effected, substantially as specified. 








Gas Undertakings and the Price of Coal. 


pons Mie 
[Communicated by Mr. Norton H. Humphrys to the London Journal. } 

For many years past the policy pursued by gas engineers and manag- 
ers of gas works has been one of advance and retrenchment. They have 
worked with one end in view ; and that has been ‘‘ cheap gas.” They 
have designed improved methods of dealing with the coal in the first 
place, in order to insure its distillation under the conditions most favor- 
able for producing the largest possible quantity, and the highest quality 
of gas ; and having generated this product, have followed it through the 
operations of condensation, washing, purification, storing and distribu- 
tion, right up to the consumer’s meter—searching carefully for economy 
or for improvement at every step. As indirectly helping to the same 
end, they have sought to improve the markets for their residuals, and 
have taken up the breaking of coke, the distillation of tar, and the 
manufacture of sulphate of ammonia. The primary object in view has 
not been the increase of profits. Outsiders who do not understand the 
working of gas undertakings might well suppose that the only goal was 
that of larger dividends for the shareholders. Some gas undertakings 
are only entitled to fixed rates of dividend, and therefore gain no direct 
benefit from these endeavors ; while others, working under the sliding 
scale, obtain a direct advantage to a small extent, in being entitled to 
divide an additional unit per cent. of interest for every 8 cents reduction 
in price. But even under the regulations of the sliding scale, it has not 
been so much a question of increased profit as of popularizing the use of 
gas, finding fresh outlets for its consumption, and leading to the estab- 
lishment of a large and steady trade, that would enhance the stability 
of the undertaking and the security of the capital invested. 

If these ideas are anything beyond a chimera, and if the object that 
has claimed attention for so many years is a substantial one, and not 
merely a will-o’-th’-wisp, then it follows that the state of affairs prevail- 
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ing in the coal market, considered in connection with the events that 
have led up to it, is a terrible check that bodes ill for the future of the 
gas industry. The much-belauded reduction of leakage, the economy 
in purification, and the saving in the retort house are all like straws 
before the wind, as compared with the recent advances in the cost of 
coal; and the economies of the last quarter of ‘a century are to go, not 
to the consumers or shareholders, but into the pockets of persons inter- 
ested in the coal trade. I say this advisedly. If gas had remained at 
$1.25 or $1.50 per 1,000 cubic feet, the demand for it, and consequently 
the demand for gas coals would not have amounted to one-half of the 
present consumption. But for the existence of such a large demand 
it would be impossible to cut such discreditable antics as are now to be 
seen in the coal trade ; and thus the exertions of gas engineers and man- 
agers have been so far perverted as to go to form a rod for their own 
backs. 

We know very well the position that will be taken up by the sellers 
of coal, when confronted with considerations such as the above. 
** Please, sir, it wasn’t me ; it was the other boy,” is an excuse that com- 
mences at an early period in our educational training, and is frequently 
found convenient in after life ; and in this case, ‘‘ the other boy” is the 
miners’ delegate. During the last six years it is admitted that the miner 
has received an addition of 40 per cent. to his wages. At the outside, 
this does not represent so much as 50 cents per ton of coal.. The wages 
agitation has formed a convenient bogey for extortion. With every in- 
crease to the miner, an addition of several fold has been made to the 
consumer. If the miner received 12} cents, coal has been raised from 
374 cents to 75 cents per ton ; and the increase said to be necessitated 
by the rise in wages approaches towards double the total sum disbursed 
under that item. It does not appear that the acceptance of a reduction 
in wages by the miner would be any guarantee for coal at a fair price. 

A common fallacy is the idea that, after all, the price of coal is not a 
very important question in relation to the finances of gas companies, 
because a large proportion of it is recovered by the sale of residuals. 
This is quite a mistake ; the only residual that is affected by the price of 
coal is coke. For every ton of coal carbonized, about half a ton of coke 
remains for sale ; and it would be putting the case too favorably to say 
that the price of coke followed closely on thatof coal. With coals at $4 
per ton, coke will realize about $3 ; and with coals at $6, it will perhaps 
fetch as much as $4.50. In the first case it returns $1.50 ; in the second, 
$2.25. Out of the $2 extra for coal, therefore, only 75 cents is returned; 
and in actual practice, only about one-fourth of the increased price is 
recouped by the residuals. An increase of $1.50 per ton in the net cost 
of coal means an additional charge of about 16 cents per 1,000 cubic feet 
of gas, which is equivalent toa very large portion of the profits—in some 
cases, to the whole. This is sufficient to show that the importance of 
the price of coal, in relation to the prosperity of gas undertakings, has 
not been overstated. 

The position of gas companies as consumers of coal has occupied a 
prominent place in the considerations of miners, labor agitators and/ 
those who are in a position to influence the selling price. The first’ 
article in the creed of such persons is the proverb, ‘‘One man’s neces. 
sity is another man’s opportunity ;” and the facts that gas must be sup- 
plied to everybody who demands it, under penalties relating both to 
quality and to quantity, and that this cannot be done without a supply 
of the proper kind of coal, have led to the marking of gas undertakings 
as fair game for plunder. To sell gas coal cheaply is looked upon as a 
blunder worse than acrime. To buy coal cheaply is not much better ; 
and the person who does so is regarded as deserving of no consideration. 
The gas companies must have the coal ; and where the extra cost. is to 
come from is a matter that is disposed of in a very loose way. .Some- 
times the convenient myth of exorbitant profits is trotted out, just as if 
the earnings could be depleted to the extent of 16 or 18 cents per 1,000 
cubic feet of gas, and yet leave a remainder equal to a fair dividend. 
In the event of this source failing, it is hinted that the consumers should 
pay more for their gas. 

The coal supplies for gas undertakings have always been independent 
purchases in the open market. They have made no attempt, either in- 
dividually or in combination, to control prices ; and the worst that has 
been done is the inviting of competing tenders. If at any time the coal 
has been secured at less than a fair price—that is, at a figure too low to 
admit of both a fuir wage and a fair profit—the fault does not rest with 
the buyers, nor is the transaction of their seeking. But there must be a 
limit to this forcing of prices by sellers ; and the events of the last few 
months tend to show that such limit is likely to be reached. Not only 
so, but codl owners and mineréstand confessedly unable to devise any 
arrangement that will admit of a reliable and reasonable coal supply. 
If the question of price was not of moment, the irregularity m deliv- 





ery, the holding back of promised supplies in the hope of disposing of 
them to greater advantage elsewhere, the repudiation of contract re- 
sponsibilities while yet holding a large stock in hand, and the inferior 
qualities of coal that are being supplied, are matters that claim serious 
consideration on their own account. The losses now being suffered by 
gas undertakings extend beyond the actual additional cost of coal. 

But what is a ‘‘ fair” price? No one wauts to see the miner ground 
down to a mere living wage, or the owner receiving less than a fair 
business rate of profit, equal to that earned in other branches of com- 
mercial enterprise. What is the lowest price that will admit of both 
reasonably good wages and profits? Sir G. Elliot has answered the 
question for us. In the course of his well-known consolidation scheme 
he mentions $1.97 per ton as a sum that complies with those conditions. 
No one has complained that this estimate is too low—indeed, some have 
thought that it is excessive. Then the question of the day, for gas 
undertakings, is this: If $2 per ton is a fair price at the pit, why are 
we called upon to pay $3 to $3.75? They are entitled to a square an- 
swer. The side issue, of who appropriates the extra 50 to 100 per cent. 
profit, is also interesting. The next thing to find out is whether this 
heavy tax on coal is a matter that must be endured, or if it can be 
cured. The aggregate coal bill of the gas undertakings throughout the 
United Kingdom must amount to an enormous sum ; and when a large 
percentage of it is called in question, neither trouble nor expense should 
be spared in probing the matter to the bottom. Some time since there 
was reason to believe that, owing to the operations of speculators, gas 
companies did not receive a fair price for one of their residuals—sul- 
phate of ammonia ; and an Association of Sulphate of Ammonia Manuv- 
facturers was established, which still exists. If the price of sulphate is 
a matter worthy the attention of a society (and those who have read the 
reports issued a short time since must admit that the Sulphate Manufac- 
turers’ Association has justified its existence), surely there is room for 
some combined action in respect to this most important matter of our 
future coal supply. 

Any combination formed with a view of beating down profits and 
wages below a fair and reasonable rate would be an iniquitous thing ; 
but under the present circumstances of exorbitant prices and uncertain 
supply, combined action is not only perfectly justifiable, but urgently 
called for. Attention might first be directed to the possibilities of future 
supplies of coal on fair terms. If, on inquiry, it should turn out that 
there is no remedy for the present state of affairs, then investigation 
should be pushed in two directions. The first is the possibility of ob- 
taining coal supplies from our colonies, or from foreign countries ; and 
the second, the encouragement and development of means of dispens- 
ing with coal—such as those generally known as oil gas and water gas 
processes. Some of our Associations would do well to take the ques- 
tion in hand. 

Looking at the magnitude of the interests involved, I have been sur- 
prised that this question has not excited more public attention amongst 
gas interests; but the silence may be accounted for in two ways. No 
one believed that the dispute would be maintained for so long a period, 
and we have all been looking, week by week, for a satisfactory settle- 
ment. Another reason is that many other industries are in much the 
same position as gas companies, of being compelled to hand over more 
than their total earnings for the aggrandizement of coal speculators. 
Some are able to cease working altogether, and thus avoid losing money; 
but that is a very dubious advantage. Possibly, therefore, the combina- 
tion above hinted at might be extended to include all users of coal. 
The interference of legislative or other influence with private enterprise 
is only to be resorted to in extreme cases, and the state of the coal trade 
has already reached that stage. So it will be well for gas undertakings 
to see what can be done, before depleting their reserve fuuds or strain- 
ing relations with their customers by raising the price of gas. Nor 
would such outside pressure be altogether a new thing, for surely tle 
regular supply of coal at fair prices is a matter of as much importance 
in regard to the well-being of the public as gas or water supply, and 
many other things that now come under government regulation. 








Carbon Dioxide as a Measure of the Efficiency of Ventilation. 


PRR a 
By E. H. RICHARDS. 

‘From the time of Hippocrates, who gave as the sanitary maxim “pure 
air, pure water and pure soil,” air has been placed first among the "°- 
quirements of good sanitation. It is nevertheless a lamentable fact t!«', 
as Mr. Woodbridge has well expressed it, ‘‘ the city which spends mil- 
lions in water works for pure water supply and for sewerage for {oul 


}water removal, is still found tightening its purse strings when 3 '° 
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thousands are asked for to provide for pure air supply to, and foul air 
discharge from its school rooms.” 

The reason of this apathy is not far to seek. Chemists and sanitarians 
have seriously disagreed among themselves as to what constituted ‘‘bad 
air.” 

People live and apparently thrive among the most nauseous odors, 
while under more favorable conditions they sicken and die. One theorist 
has given a reason only to be forced to the wall by another quite as 
plausible. Between them the advocate of pure air finds slight hearing. 
It is only within recent years that a knowledge of the significant fact 
that not to air itself nor even to the bad odors it carries, but to the dust 
particles bearing living germs and spores is to be attributed the spread of 
disease ; therefore filtered air like filtered water has become a necessity 
where dust cannot be avoided by scrupulous care. 

And now with our increased knowledge of the causes which lead to 
liability to disease, it seems probable that the chemist and sanitarian 
may at last unite in a winning fight for pure air. In a word, the new 
standpoint relates to the resistance which healthy blood and tissue 
present to the attacks of disease. This resistance is, we believe, due to 
the perfect nutrition of the blood corpuscles, and this is largely dependent 
on the inhalation of air containing sufficient oxygen. 

In vitiated air the blood becomes quickly loaded with imperfectly oxi- 
dized products which cause derangement moreor less serious and finally 
render the individual, who is poisoned from within rather than from 
without, more liable to succumb to disease. 

If this view is in any measure correct it is important that chemists 
combine to urge upon the community the importance of a sufficient sup- 
ply of air, especially in school rooms, and it is to be hoped that these 
views will command more respect than heretofore. It is notorious that 
even college halls and fine public buildings, which should be examples, 
are in fact the worst of any buildings. 

The Laboratory of Sanitary Chemistry at the Massachusetts Institute 
of Technology has had, for the past nine years, exceptional opportuni- 
ties for the study of the relation of the amount of carbon dioxide to the 
efficiency of the ventilation, in that the Walker Building is supplied 
with mechanical ventilation under the direction of an expert and in full 
control of the engineer, who has records for all these years of the 
amount and temperature of air supplied to each room, and of the tem- 
perature of these rooms taken four times each day. 

During these nine years some 5,000 determinations of the amount of 
carbon dioxide have been made in these rooms by some 200 students. 

Many problems have been studied and several reports published ; 
without burdening this paper with details, to state a few of the con- 
clusions reached may stimulate others to add to our meager knowledge 
on this subject.' 

The outside air of the space around the Massachusetts Institute of 
Technology, Boston, varies from 3.7 to 4.2 parts carbon dioxide per 
10,000. 

The deterioration of the air as shown in the empty rooms is about 0.5 
part, due to the decomposition of the organic matter present in the flues, 
the floors and in the walls. 

The air of the building in general, halls and drawing rooms, reading 
rooms, étc., which are open and in which people are constantly moving, 
is maintained at about five parts as an average of examinations during 
eight years. In the ninth year there has been an increase due to an in- 
creased number of lecture rooms on the second floor, 

The air of most of the lecture rooms has contained from six to eight 
parts ; of the larger crowded halls for 200 or more students, ten to 
twelve parts according to weather, whether it is clear and dry and with 
a strong wind, or whether the air is loaded with moisture and is still. 

From this experience it would seem that students can work well in a 
clean room with about seven parts per 10,000 of carbon dioxide; much 
more than this causes dullness, and anything over thirteen parts causes 
in most cases an almost impassable barrier to the full acquisition of 
knowledge, 


, When churches, halls and lecture rooms usually show from fourteen 





!. Papers relating to the points discussed, contributed in whole or in part from the 
Labotatory of Sanitary Chemistry : 

“On the Determination of Organic Matter in Air.” Thesis, by Marion Talbot. Tech. 
"logy Quarterly, 1, 1887-8. 

' " The Number and Distribution of Micro-organisms in the Air of the Boston City 
Hospital with some Carbon Dioxide Determinations.” By Greenleaf N. Tucker, in the 
‘wentieth annual report of the State Board of Health, of Massachusetts. 

“A Critical Study of the Héating and Ventilation of the Walker Building, Massachu- 

= a oa tank of Technology.” By S. H. Woodbridge. Technology Quarterly, 2, p. 76 
ae As > doidw vii it ; 

5 mt Dotti giihy of Carbon Dioxide in the Air of Buildings.” By A. H. Gill. 

"nal of Analytical and Applied Chemistry, 6, 1892. This paper gives the method in 
“<.ail which is used in the laboratory, 





to eighteen parts per 10,000 in twenty minutes after the audience assem- 
bles, it is not strange that eloquence often fails to arouse enthusiasm. 








ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 
icnaaitiialeane 

IT is said that Mr. Charles R. DeF reest, well known in democratic 
political circles of this State, will be appointed General Manager of the 
Troy (N. Y.) Gas and Electric Light Company, and the Troy City Rail- 
way Company, all of which properties are under the control of the 
Flower-Murphy-Brady syndicate. Mr. DeFreest has served as the 
Clerk of the Assembly for one or more terms, but the tidalwave, or 
hurricane, or blizzard of last November retired him, with several others, 
to the safer, if less profitable, haven of ordinary commercial life. 





Mr. JAMEs M. CuisHaM, Superintendent of the Atchison (Kansas) Gas, 
Electric Light and Power Company, has been authorized by the propri- 
etors of the Company to make the following announcement: ‘‘ The 
Atchison Gas, Electric Light and Power Company announces the fol- 
lowing rates for lighting, to take effect January 1, 1894: For gas in 
quantities of 10,000 cubic feet or more used by the consumer, $2 per 
1,000 cubic feet, with a rebate of 25 per cent. if paid at the office of the 
Company by the 10th of the month in which bills are rendered. Quan- 
tities of 5,000 cubic feet and less than 10,000 cubic feet, $2 per 1,000, 
with a rebate of 12} per cent. Less than 5,000 cubic feet, same rate as 
at present. Electric light : 16 candle power incandescent lamps, burn- 
ing till 10:30 P.m., 75 cents per month, Company to furnish all wiring 
and lamps free. These rates are good for one year from January 1, 
1894, and this Company will beat any rates offered by an opposition 
Company. Rates for all-night lighting will be quoted later. Persons 
desiring electric light or gas will be fitted up in the order in which ap- 
plication is made.” 


Mr. Irvin BUTTERWORTH, General Manager of the Columbus (0O.) 
Gas Company, has prepared and distributed broadcast in that city a 
handsome single sheet handbill, prettily and appropriately illustrated, in 
which he calls attention to simple and sensible means of using gas. 
Perhaps a reproduction of the words of the handbill would best show 
how nicely he has told the story : ‘‘ Now that the long winter evenings 
have come, when you should have good artificial light, we would es- 
teem it a favor if you will notify us by telephone, mail or otherwise, of 
any matter pertaining to your gas lighting that may be unsatisfactory, 
out of order or needing attention even in the slightest particular. 
Upon receipt of such notice we will be glad to give the matter our imme- 
diate and careful attention. If any of your fixture keys work hard, let 
us know and we will put them in good order. If your burners are old 
we will furnish and put on new ones. If your burners are dirty and 
give out forked and irregular shaped jets, you can easily clean them by 
drawing the edge of a card through the slits ; or notify us and we will 
send you a burner-cleaner made for the purpose. If your burners 
‘blow’ or ‘ roar’ at certain times, consult with us as to a remedy. If 
you want a good, clean, safe, convenient and economical light to read, 
write, sew or study by, get a suspending drop light or a portable gas 
lamp ; they give a good, steady light right where you want ii, and can, 
if desired, be decorated with silk or paper shades.” 








Tue Dauphin County (Pa.) Court has decided in effect that as gas 
works are manufactories the capital stock of such companies is exempt 
from taxation. 





THE notice of a motion for a temporary injunction, pending trial, to 
restrain the Rochester (N. Y.) Gas and Electric Company from using 
soft coal for steam-raising purposes, has been served. The plaintiffs are 
Messrs. Walters & Bebee, dentists, with offices in the Wilder Building, 
and their attorneys are Messrs. Hubbell & McGuire. Appended to the 
notice are the affidavits of D.W. Powers, Samuel Wilder, S. P. Moore, 
William Mudgett and others, declaring that the smoke from the Com- 
pany’s chimneys is an aggravated nuisance. Mr. Powers states that the 
soot from it gathers upon the pictures in his art gallery and in the drap- 
ery, resulting in serious damage. The proprietor of the Hayward 
Building, on South Clinton street, against whom proceedings had been 
begun, notified the attorneys in charge of the suit that he would discon- 
tinue the use of soft coal. 





Tue Healdsburg (Cal.) Gas Company is putting in several thousand 
feet of 4-inch mains, which are to replace equal lengths of smaller 
mains. The works are also being enlarged: and improved.. ‘Tne Com: 
pany has adopted the plan of charging a nominal rental on stoves used 
for cooking and heating. ' 
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THE Board of Town Officers of Rye and Portchester, N. Y., have com- 
pleted a contract for the public lighting of Portchester with the Consoli- 
dated Gas and Electric Light Company. The agreement provides that the 
Company will furnish gas lamps on an all-night schedule at the rate of 
$22.50 per lamp per year, the Company agreeing to submit to a penalty: 
of double the charge per night on each lamp reported not on duty. 





Mr. Epmunp H, MoCu..ouaa, President of the Westmoreland Coal 
Company, was recently interviewed by a reporter of the Philadelphia 
‘Public Ledger, whose representative sought toobtain Mr. McCullough’s 
‘views respecting the proposition in the Wilson tariff schedules to put 
‘coal on the free list. Mr. McCullough first handed the reporter the 
.prospectus of a newly incorporated Canadian Coal Company, accom, 
panying the presentation with a remark to the effect that he thought 
this concern would be greatly benefitted by the proposed change in the 
duty on coal. He then said: ‘‘ The title of the incorporation is ‘The 
Dominion Coal Company, Limited ’ Henry M. Whitney, of New York, 
a brother of William C. Whitney, is President, and John 8. McLemon, 
of Montreal, is Treasurer. . The prospectus, which, up to a short time 
ago, was widely circulated among investors in this country, is dated 
February, 1893, and states that the Company has been organized under 
the laws of Nova Scotia. It is proposed to issue stocks and bonds to the 
extent of $3,000,000, and to build at once a railroad from the Company’s 
mines to Lewisburg, Cape Breton, a seaport 27 miles away. Now, 
American mines are much further away—from 300 to 450 miles away— 
from tidewater than this, and the expense of shipping coal is correspond- 
ingly greater. Ninety per cent. of the cost of American coal, you know, 
is paid for labor. The Cape Breton coal, the prospectus states, can be 
delivered on vessels at a possible cost of $1 per ton, probably cheaper 
than any coal that is shipped at any port in the world. Steam coals cost 
from $2.50 to $3 a ton, placed in the hold at the Atlantic seaboard. Dis- 
tances and freights from Lewisburg, whence, by-the-way, would come 
the greater amount of foreign coal brought to this country, an] from 
Philadelphia to Boston are the same, a freight of 75 cents being charged 
on each ton. If the tariff be removed on the foreign article the Can- 
adian Company can offer their product there at $1.75, whilé American 
shippers must charge $3.75. With the present tariff of '75 cents per ton 
on the import, they have actually $1.25 advantage over us in the Boston 
market, and without tariff they would have $2 advantage. That the ad- 
vantages of a free coal trade have not beeu overlooked by the projectors 
of the Dominion Coal Company is shown by this paragraph in the pro 
spectus : ‘Should the United States duty of 75 cents be removed, it seems 
evident that this Company will find a large market on the New England 
seaboard, for which its position at tidewater would enable it to compete 
in advantageous terms.’ In the first year of importation, should the 
Lewisburg coal be admitted free, about 2,000,000 tons of American coal, 
it is claimed, could be displaced, and $7,000,000 taken from the pockets 
of American laborers. . Another effect would be to slightly reduce the 
cost of coal east of Cape Cod, the difference flowing partly into the cof- 
fers of the Dominion of Canada in the way of royalties, the mines being 
leased from the Government, and partly into the pockets of Canadian 
laborers. If the serious disturbance in the price of coal in Boston takes 
place, it is fair to suppose that similar disturbances will occur at all 
points south of Cape Cod. The general effect of the loss of protection 
would be felt more severely by the producers of steam coal. The mat- 
ter has aroused the protest of all the American coal shippers, and a clear 
understanding of the details of the case is of the greatest importance.” 





Tue roof for the new purifier house of the Northern Liberties Gas 
Company, of Philadelphia, is now being put in place by the builders— 
the Berlin Iron Bridge Company, of East Berlin, Conn. 





In our last issue we intimated that the Safety Car Heating and Light- 
ing Company, of New York, was about to establish a factory or factor- 
ies for the manufacture of gas under the Pintsch system, at some point 
in Texas, and we now may add in referring thereto that one of these 
factories will be located at Houston, and asecond one will be established 
either at Fort Worth or Dallas. 





THE Town Council of Takoma Park, a beautiful suburban district. of 
Washington, D. C., has passed an ordinance authorizing the Washing- 
ton Gas Light Company to extend its pipes inte and through the streets 
of the town. 


~ A CORRESPONDENT at Salt Lake City, writing under date of Novem- 
ber 24th; ‘says ¢ “Phe gas departiient of the Salt Lake and Ogden Gas 
and Electric Light Company is being greatly enlarged and improved. 
Main extensions are being carried oyt on Fourth West, between the gas 








works and Fourth South, and on Fourth South, between West Temple 
and State streets. In the first named stretch 12-inch mains are being 
laid, and 16-inch in the latter. Within the next six weeks consumers 
are promised a great improvement in the quality of gas by reason of i 1- 
provements underway, under the immediate direction of Superintendent 
Kempf. The main improvement at the works is the substitution of re- 
generator furnaces for the old style direct firing type.” 





San Francisco Gas LigHT CoMPANy, 
San Francisco, Cau., Nov. 29, 1893. 

Dear JOURNAL : The enclosed complaint of a leak of gas at one of the 
shops in Chinatown, came to the office a short time ago, I know this 
quaint appeal for relief from the ‘“‘bad gas breath” of our 23 candle 
product (which some of the descendants of John Alden and Priscilla 
consider inodorous) will touch the humorous vein in some of your read- 
ers. I am sure it will create sympathy for the pig-tailed Celestial who 
wears that far off look, thinks in Chinese, yet tries to write in English. 
No doubt it is a literal translation of one of the many idioms of their 
language, which are used to torture gas men in China. You will notice 
the poetical reference to a meter as a ‘‘ gas watch.”—Yours faithfully, 
E. C. JONES. 


Tue following is a reprint of the inclosure referred to by Mr. Jones, 

which is given as close as possible to the original : 
Gas light company 

My store gas watch had some a bad gas breath come out please you 

call gas maker come here to mend of them Your Gentlemen 
Chong Jan Long Kee 
1801 Dupont St 
SF City 


THE question of reducing the gas rate in San Francisco, which has 
been under consideration for some time by the Board of Supervisors of 
that city, was settled at a meeting of the Board, held on November 27th, 
in favor of the Company, which means that the selling rate shall remain, 
for the present at least, at $2 per 1,000. .The Committee of the Board 
which had charge of the investigation submitted two reports, the major- 
ity favoring the adoption of an order reducing the rate to $1.90, while 
the minority asked that a rate of $1.75 be ordered ; both reports naming 
January 1, 1894, as the period when the revised schedule should take 
effect. When the reports were read, Supervisor Forman said that he 
was one of the Board who had not been elected upon a pledge to reduve 
the gas rate, and thus far he had not been convinced that a reduction 
was necessary, or that it could be ordered in justice to the Gas Com- 
panies. The first proposition presented to the Board for adoption was 
the 5 per cent. reduction, and Supervisor Hinton opposed it because in 
his opinion the reduction was not sufficient. He argued that the re- 
duction should be not less than 124 per cent., which charge, he said, 
would still leave a profif ample to pay a reasonable dividend to the 
stockholders of the Gas Companies. In support of his position he quoted 
the price charged in Philadelphia ($1.50 per 1,000) and made a com- 
parison of the cost of production in that city and San Francisco. He 
also referred to the time when the charges were much less, although 
labor and fuel cost double what they do at present. Supervisor Kennedy 
argued against any reduction, because he believed that the price was 
sufficiently low and that the competition of electricity would keep prices 
down to a just figure. Supervisor Denman supported Supervisor Hin- 
ton, stating that when he was elected he was pledged to see that the 
price of gas was reduced, and he wanted todo so. In his opinion $1.50 
per 1,000 cubic feet was sufficient, but he was willing to compromise on 
$1.75. The proposition to reduce the price 5 per cent. was defeated by 
a vote of 9to 3. The reduction of 12} per cent. was also lost, the only 
members favoring the proposition being Messrs. Denman, Hinton and 
Stanton. 


THE contract between the town of New Lots and the Union Gas Light 
Company, for the public lighting, which was taken over by the city of 
Brooklyn when New Lots was absorbed by the latter, expired last Octo- 
ber. The price paid was $25 per lamp per annum, for every and 2! 
night lighting. The public lighting of the city at large for the ensuing 
year will soon be arranged for, and some curiosity is aroused as to the 
figure the Union Company will ask for the portion of the lighting that 
would naturally fall to it. The highest price paid to any other Com- 
pany in the city last year was $22 per lamp. 














Tux following generous action by the Toledo (Ohio) Gas Light and 
Coke Company speaks for itself, the letter. having been forwarded ‘0 
President J. M. Brown, of the Associated Charities of Toledo: ‘Dea’ 
Sir—At a meeting of the Directors of the Toledo Gas Light and Coke 
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Company, held this day |December 4th], the following resolution was 
unanimously adopted : 

‘Resolved, That the Toledo Gas Light and Coke Company hereby do- 
nate to the Board of Associated Charities two thousand (2,000) bushels 
of coke. Said coke to be delivered on the written order of said Board 
of Charities to such persons and in such amounts as said Board may or- 
der. Sincerely yours, 8. M. Youna, President.” 





‘““F, P.,” WRITING from Toledo under date of December 5, 1893, 
says: ‘‘ The Council last night rejected the proposition fixing the price 
of illuminating gas at 90 cents for a term of five years, and passed in 
place the old ordinance making the price $1 for the first five years and 
95 cents for the next five. This is the 10-year contract which met with 
such disapproval when first proposed. The action of the Council was 
reached after some plain talk from Manager Faben, of the Toledo Gas 
Light and Coke Company. Mr. Faben said his Company could not 
predicate stock upon such a contract as was proposed. Mr. Coleman 
wanted to know why the Company could not make water gas, distribute 
it and collect the bills, for 45 cents, as was done elsewhere. Mr. Faben 
spoke of the enormous pipage here as one reason, and the limited con- 
sumption on account of electric light as another. Mr. Miller thought 
the Company should be given a fair show. Those voting ‘aye’ on the 
amendment to substitute the old ordinance were: Bender, Bussdicker, 
Dean, Hake, Harsch, Jacobson, Miller, Skinner, Steuer, Strohacker and 
Wheeler. Those voting ‘no’ were Coleman, Schmidt, Lee and Morris. 
Mr. Coleman then wanted an amendment ordering that the Company 
should furnish strictly coal gas, and Mr. Faben said he would object to 
that because it was not wanted by the consumers. It did not give as 
good light as the water gas did. He would giye a mixture. Mr. 
Schmidt moved an amendment compelling the Company to obey sec- 
tion 3,561, Revised Statutes, which requires that the Company erect a 
photometer in the City Clerk’s office which would prove the quality of 
the gas furnished the city. The amendment was adopted.” 





THE ‘‘ Hayseed Gas Burner,” according to the Baltimore Sun, is the 
name of an apparatus devised by Mr. Clarence M. Kemp, of that city. 
He says: ‘‘ The harder you blow at this burner the more stubbornly 
does the light refuse to go out, and if by chance it is puffed out by very 
strong lungs, the gas is immediately relighted automatically. It is de- 
signed particularly for use in hotels where gentlemen of rural training 
retire for one night’s rest and arise in eternity while the coroner holds 
an inquest on the remains.” 





THE Anderson Coke, Gas, Powder and Reduction Company has been 
incorporated in Chicago, by Messrs. James C. Anderson, Frank J. 
Smith and James B. Gascoigne. Capitalized in $10,000,000, 





IN a general ordinance recently enacted in Philadelphia, concerning 
the paving of streets, it is provided that ‘‘ before a permit shall be issued 
to any person, railway or other corporation to reopen a paved street, a 
sum equal to twice the cost of repairing an approximate number of 
square yards at $3 per yard shall be deposited with the City Treasurer, 
or ample security furnished for the restoration of the paving torn up.” 
An amendment, reducing the fee from $4, which plumbers are required 
to pay for the privilege of opening a street, to $2, was also agreed to. 





THE following is from the Rochester Chronicle, dated November 30 : 
‘Justice Davy, in special term yesterday afternoon overruled the de- 
murrer interposed on behalf of the defendants in the suit of Edwin 
Einstein, of New York, against the Rochester Gas and Electric Com- 
pany and the Brush Electric Light Company, of this city, after hear- 
ing Edward Harris, of Harris & Harris, for the defendant, and Con- 
gressman John Van Voorhis and ex-Judge Danforth for the plaintiff. 
This suit was begun last July by Mr. Einstein to compel the Rochester 
Gas and Electric Company to issue to him 4,800 shares of its capital 
stock, or in default thereof to recover from the two defendant corpora- 
tions the value of such stock which is placed at $480,000 by Mr. Einstein. 
The complaint in this action is a very voluminous document and it was 
printed almost in full in the Democrat and Chronicle on July 7th last. 
ir. Einstein’s case is based upon these facts : In 1881 Charles M. Rowley 
had acquired from the Brush Electric Company, of Cleveland, the right 
‘o use the Brush patents in Monroecounty, and these rights Mr. Rowley 
sold to the Brush Electric Light Company, of this city, receiving there- 
‘or 48 per cent. of its capital stock of $100,000. It is alleged that the 
Contract with Rowley provided that in case of an increase in the capital 
Stock of the Compaiy, 48 per cent. of such increase fully paid up was to 


Rowley assigned his stock and interest and claims to Mr. Einstein. In 
1892 the various electric companies of this city were consolidated under 
the name of the Rochester Gas and Electric Company. Mr. Einstein 
claims that in carrying out the consolidation scheme the stock of the 
Brush Electric Company was increased to the extent of $1,000,000, and 
he claims that he is entitled to 48 per cent. of this increase in stock. 
Edward Harris made a long argument yesterday, in which he con- 
tended that there had been no increase in the capital stock of the Brush 
Company, and that each of the corporations maintains an independent 
corporate existence. At the close of the hearing Justice Davy said that 
he was pretty familiar with the facts in the case, and he believed he 
could dispose of it on the spot just as well as he could by taking the 
papers, reserving his decision and writing an opinion in the case. ‘“‘I 
suppose an appeal will be taken from my decision no matter which way 
I decide.” Counsel on both sides nodded in the affirmative, and the 
court said: ‘‘If I take the papers I cannot reach this case until late 
in January. The equities of the case are certainly with the plaintiff, 
and I think it is proper to give him the benefit of the doubt. I will, 
therefore, overrule the demurrer, and that will give the defendant time 
to appeal to the next general term.” 





THE Paris (Ky.) Electric Light Company has gone into the hands of 
a receiver, Mr. Alexander Washington having been appointed as such. 
Its liabilities in the shape of floating indebtedness are reported to be 
$10,000. 


THE generating house of the Webster (Mass.) Gas and Electric Light 
Company is being enlarged. 











Explosion of a Compressed Gas Cylinder. 
congas 

Practical Engineer, in an article on this subject, says that a fatality 
which occurred recently in the streets of Bradford, England, brings 
rather prominently under notice an unsuspected source of danger to 
which the public are exposed from the extended use of compressed oxy- 
gen and hydrogen for magic lantern purposes, and to which it appears 
desirable to direct a little attention. As photographic amateurs will be 
aware, the gas for operating the oxy-hydrogen light is now supplied in 
a convenient form in weldless steel cylinders by companies who make a 
specialty of the manufacture. The gas is compressed in the cylinders to 
an exceedingly high pressure, 120 atmospheres, or nearly 1,800 lbs. per 
square inch, being about the usual limit. It will be evident that the 
rupture of a cylinder about 8 inches in diameter and 3 feet or 4 feet in 
length, under a pressure such as that just named, is not a matter to be 
trifled with, and that adequate security should, at least, be furnished in 
the shape of an ample margin of safety. We fear, however, that in 
this respect many of the cylinders now used are seriously deficient. It 
is customary, we believe, by those engaged in the trade, to test the cylin- 
ders up to a pressure of 1} tons on the inch, and to load them, as we 
have stated above, to 120 atmospheres, the test pressure being thus 
rather less than twice the working load, the exact ratio being 1.8. 

We believe it is not an unusual thing for the cylinders employed to 
show signs of distress, and be rejected in consequence, even at this low 
test pressure, while it will probably be a surprise to many to know that 
a pressure of 2 tons on the inch would cause deformation and bulging 
in a great many instances, Accepting this as practically the maximum 
limit of strength, it gives a factor of safety of about 2}. This, we have 
no hesitation in saying, is insufficient, especially considering the shocks 
and rough usage to which these vessels are occasionally liable. Their 
harmless appearance conveys no adequate idea of the enormous store of 
energy contained within. They are carried about the streets of crowded 
thoroughfares in charge of boys, who are apt to pitch them from their 
shoulders, or bring them down on the pavement with a bang, like a log 
of wood, with possible consequences that are fearful to contemplate. 
That the danger is not imaginary was fully illustrated by the fatality to 
which we have alluded at Bradford. A boy, about 14 years of age, was 
dispatched by a firm of lantern dealers, with a couple of these cylinders 
in his charge, to the station. The burden appears to have been somewhat 
beyond his powers, with the result that he was trailing one of these 
cylinders after him along the ground, when it suddenly exploded, with- 
out a moment’s warning, and killed him on the spot, while a man who 
happened to be behind him was also injured, 

We have ourselves frequently seen these charged cylinders handled 
by porters at railway stations in a way calculated to excite considerable 
misgiving, and we have wondered whether railway companies were 
aware of the dangerous character of these harmless-looking vessels, and 
of the risks which, through acts of carelessmess.or ignorance on the part 
of servants, attend their transit. Quite recently we observed them used 





oe delivered to him or to his heirs or assigns, Shortly after this deal, Mr. 


as log rollers for moving a heavy load in a railway yard. 
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The Market for Gas Securities. 


The feature of the week in the trading in 
local ee stocks was the decline in Consolidat- 
ed, which opened to-day (Friday) at 1304 bid, 
offered at 131, which is a loss of 4 points from 
the quotation of a week ago. e know no 
reason for the weakness in the shares, which 
really ought to be in the ascending instead of in 
the descending scale. The Company’s business 
is booming, and it is well equipped to meet ev- 
ery possible demand that can be made upon it. 
Mutual continues to harden and Equitable is in 
a demand, at increasing quotations. The 

rooklyn situation is nothing if not perplexing, 
al] descriptions of gas stocks there having made 
substantial gains, save in the instance of Citi- 
zens, which hangs lifeless, at 50 bid. Metropol- 
itan sold at auction this week at 150}. It 1s true 
‘only 6 shares were disposed of, but we doubt if 
a bid of 150 would bring out much stock or in 
a round lot. Now that Mr. Addicks has settled 
up the Boston business, we may look for a pro- 
nounced movement by him in the Brooklyn 
proposed consolidation. Chicago Trust has de- 
clared a cash dividend of 1} per cent. for the 
quarter, and strangely enough the stock sold off 
on the announcement. Baltimore Consolidated 
is stronger, and Bay State just about holds its 
own. 4t auction this week: 480, he ay 
Brookins at 75; 80, Williamsburgh, Brooklyn, 
at 141. - , 








Gas Stocks. 


Qactations by Geo. W. Close, Broker and 
Dealer in Gas Stocks, 


16 Wau Sr., New Yorx Orry. 
‘Decemser 11. 


The following quotations are based on the par value of 
sea Capital. Par. Bid Asked 
‘Consolidated...........+..$35,430,000 100 1304 131 
. 4 Berip.......cccoee 220,000 100 
Equitable............00c008. 4,000,000 195 
: s¢ =6Bonds.......... 1,000,000 108 
.Harlem, Bonds.......... 170,000 _ 
Metropolitan, Bonds.... 658,000 112 
_Mutual 3,500,000 150 

‘© . Bondas...........0. 1,500,000 102 
‘Municipal, Bonds....... 750,000 _ 
; “00 OBA. 000s cance 150,000 100 
Richmond Oo., 8. £..... 346,000 65 

2 Bondss.......006 20,000 _ 
‘Standard Gas Co— 


Gas Co’s of Brooklyn. 
Brooklyn........0008¢ eee 
* Citizens eeecescoeeeteeseceee 

“« §. F. Bonds.... 
“Equity Gas LightCol.. 
7 Bonds...... eeeeeeeceee 
. 66 Bonds.... 
. Peoples seececereseeeceesoeses 

$6 Bonds (TB) e.0:05 

“ hd (6'8)...006 

Metropolitan...... seeeeeee 
wk Bonds (5's) 
| ee ec eeceece 

- Se 

Williamsburgh eeeceeccece © 
, Bonds... 
Out of Town Ges Companies. 
Bay State Gas Co.— 
ae eetee 
Income Bonds..... 
Soston United Gas Co.— 
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9a iT) o ee 
‘Buffalo Mutual, N. Y... 
” Bonds..; 
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190 
106 
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145 
100 
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5,000,000 
5,000,000 


5,000,000 50 
2,000,000 1000 


7,000,000 1000 

3,000,000 1000 
760,000 100 
200,000 1000 - 





1,000,000 50 155 160 
Chicago Gas Company. 25,000,000 100 663 664 
Chicago Gas Light. & 
Coke Co.— 
G’t’d Gold Bonds 7,650,000 1000 813 81} 
2,000,000 100 
600,000 1000 
7,000,000 100 
1,600,000 50 
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Consumers Toronto.... 
Central, 8. F., Cal...... 
Capital, Sacramento, Cal 
11,000,000 100 
6,400,000 
Rochester, N. Y a 
DOE casccsceptncss ‘ 
Detroit Gas Co.—- 


500,000 
250,000 


1,000,000 100 
% 500,000 100 
Equitable Gas & Fuel 

Co , Chicago, Bonds 
Hartford, Conn...... ies 


Jersey | ee 
Louisviiie, Re eee 
Laclede Gas Light Co. 


2,000,000 1000 
750,000 25 
750,000 20 

2,570,000 50 


128 


200 
130 


190 
125 


7,500,000 100 
2,600,000 100 
9,034,400 1000 


1 17 
70 
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SITUATION WANTED 


As Superintendent of a Gas Works 








by a young man of 20 years’ experience in all details of the bust- 
ness—manufacturing, mechanical and clerical. Has made the 
stove business a specialty for the last 8 years. Best of refer- 
ences. . 

965-4 Address “ H. E.,”’ care this Journal. 
ALL LE ESE SS 


| Seven per Cent. Gold Bonds for Sale. 


To enlarge our works we offer for sale $10,000 in 7 per cent. 
15-year bonds, interest payable semi-annually, and secured by 
a first mortgage on our entire works and property, valued at 
$45,000. Apply to 








GAS AND ELECTRIC CO., 
963-4 Santa Ana, Calif. 





Position Wanted 


As Superintendent or Manager of a 
Gas Works 


by young man of six years’ experience. Technical education. 
Best of references. Address 
965-2 * J.0. B.,” care this Journal. 


WANTED, 
A First-Class Draughtsman. 


Must be thoroughly conversant With coal gas machinery. State 
previous employers and experience. None but first-class need 
apply. 

966-tf Address, “* X,"’ care this Journal. 














: Proposals for Coal Tar. 


The Lebanon (Pa.) Gas Company will receive bids for their 


Tar Product of 1894, 
making gas under old process from best Westmoreland gas coal. 
250 barrels will be about the amount of the product. Bids will 
be opened Jan. 1, 1894, at 2 P.M. 
966-4 JOHN W. MISH, Treas. 


“To Gasholder Builders. 


ALTOONA GAS COMPANY, l 
ALTOONA, PA., Dec. 5, j 


Designs and bids will be received up to and including 
December 31st, 1893, for the erection of a 


Three-Lift Gasholder, of One Million Feet 
Capacity, in a Steel Tank. 
The several sections to be 30 feet deep each, and of the 
f wing diameters: Outer section, 123 feet; second sec- 
lion, 121 feet; inner section, 119 feet. 

e designs and bids to be made for the above complete, 
und separate bids for the outer and second sections, with 
the columns so arranged that the third section can be 

lat any future time, 

© Company reserves the right to reject any or all 
b's. Designs and bids to be addressed to Mr. John Lloyd, 
Prest., First Natiénal Bark, Altoona, Pa. 
ma WV. 8S. HUMES, Sec. JOHN LLOYD, Prest. 

















Position Wanted 
BY AN ENGINEER AND SUPERINTENDENT, 


who has had long experience in the construction and manage- 
ment of both gas and water works. Addess 


965-2 “ EXPERIENCE,” care this Journal. 








Position Wanted 
As Manager of Small Gas Works, or Assistant 
Superintendent in a Large Gas Company. 
Twelve years’ experience and a thorough knowledge of the 


business, including bench building and meter repairing. 
965-2 Address ** A. E.,” care this Journal. 


Valuable Gas Interest 
For Sale, 


The undersigned will sell, to the extent of $20,000 to 
$50,000, in sums to suit purchaser, an interest in a growing gas 
business now netting 8 per cent.; increase this year will give 
net earnings of over 12 per cent. Money wanted for extensions 
to cover valuable territory. A magnificent opening for a party 
desiring a permanent occupation and investment in one of the 
most pleasant residence locations in California. Banks and 
business firms as references. Address for particulars and state- 
ment, 

LOS ANGELES SAFE DEPOSIT AND TRUST CO., 
Stimson Block, corner Third and Spring Streets, 
954-tf Los Angeles, California. 








Situation Wanted F 


As Superintendent of a Gas Works or 
Gas and Electric Combined, 
by a young man posted in all branches. Has had considerable 
experience in construction of water and gas plants. Best of 
references given. 
9€5-2 Address ““H. L. D.,” care this Journal. 


as a aeneenimmenieall 











Nich. Ammonia Works, Detroit, Miah 


LUDLOW VALVE MFG. CO., 


MANUFACTURERS OF 


VALVES, 


Double and Single Gate, 4 in. to 72 in., outside and 
inside Screws. Indicator, etc., for Gas, 
Water, Steam, Oil and Ammonia. 








SEND FOR CIRCULAR. 
SEND FOR CIRCULAR. 





LSO. 


Hydraulic Main Dip Regulators, Check Valves, 
Foot Valves, Yard Wash and Fire Hydrants, 


OFFICE AND WORKS: 
938 to 954 River St., & 67 to 83 Vail Av., 
TROY, N. Y. 














MOSES G. WILDER, 


Mechanical Engineer, 


816-822 Cherry St., Phila., Pa. 


MANUFACTURER OF 


Gas 
Governors, 


Governor 
Gas Burners, 


Gas Cocks 
and Fittings. 


In addition to a full assortment of Volumetric Governors, etc., 
I am now making MERCURY PRESSURE GOV- 
ERNORS of all the usual sizes, adapted to use upon Gas 
Stoves, Furnaces, and Meters. The same careful attention to 
details of design and workmanship which has established the 
reputation of WILDER’S VOLUMETRIC GOV- 
ERNORS will be given to the new line. They have been 
thoroughly tested in many places during the past year, and have 
given entire satisfaction. The price is very low, and but for a 
complete system of machinery adapted to this work, it would be 
impossible to sell them at the price. I hope for large orders, a8 
they become known, in consequence of the low price and good 
quality. 


Read, Holliday & Sons, Ltd, 


No. 7 Platt St., N. Y. City. 


HYDRATED 
OXIDE OF IRON 


For Gas Purification. 


Analysis, Samples and Particulars on Applica- 
tion. 























MANUFACTURERS OF 


5 CHAPMAN VALVE MANUFACTURING 60., 
Valves and Gates for Gas, Ammonia, Water, Bic 


Also, Cate Fire Hydrants with and without Independent 
Nozzle Valve. All Work Cuaranteed. 


Works & Gen’l Office, Indian Orchard, Mass, Treasurer’s Office, 72 Kilby & 112 Milk Sts., Boston, Mass. 
Chicago Office, 24 West Lake St. 


New York Office, 28 Piatt St. 


— 
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To Gas Companies. GA SHOLDER PAINT. 


We make to order CAP BURNERS to burn any amount 
under a stated pressure. Send for samples. Use Only 


Also, SERVICE CLEANERS, Dap Pumps, ana steer | THE COVERNMENT WATERPROOF PAINT. 


MAIN PROVING APPARATUS. 
oOo. A. GEFRONRAR, 
248 N. Sth 8t., Phila., Pa. 


The Continental Iron Works 


THOMAS F. ROWLAND, Suannens. THOMAS F. ROWLAND, Jr., Secretary & Treasurer. WARREN E. HILL and CHAS, H. CORBETT, Vice-Presidents, 


BROOBL YN, N. Y. 


TAKE EAST TENTH OR TWENTY-THIRD STREET FERRIES FROM NEW YORK TO GREENPOINT. 
BUILDERS OF 


GAS HOLDERS. 


Single and Multiple Section Gas Holders a Specialty. 


Wrought Iron Gas Holder Tanks, 


BENCH CASTINCS, RETORT LIDS. 


Hydraulic Mains, Condensers, Scrubbers, Purifiers, 
Valves, Etc., Etc. 


» SELF-SEALING RETORT MOUTHPIECES & LIDS. 


For Round, Oval, or “D” Retorts. 








Proof against Ammonia, and Absolutely Waterproof. Send for Prices and Particulars. 


THE GOVERNMENT WATERPROOF PAINT CO0., 104 High Street, Boston, Maas, 

















Reliable Gas Heaters, Parlor Grates and Radiators. 





Three Distinct Lines, : id anche ae i New Designs and 


Sixty Different Styles. Improvements for 1894. 


Ranging in Price from | The Largest and Most Com- 
$5.00 to $30.00. - plete Line ever Manu- 
oot Heating Stoves | gaan poet adn, | factured Under one Nant 


Ke aaa” tHe 











The SCHNEIDER & TRENKAMP Co., 


Sole Manufacturers of Reliable Gas Heaters, 479-501 Case Ave., Cleveland, Ohi»: 
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Jewel Gas Heating Stoves 
E"or 18935904. 





Send for Catalog of the Most Artistic Line 
of Heaters on the Market. 


The New Double Reflector is Worthy of Attention. 





22 Styles. Prices from $4.50 to $12. 
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The HAZELTON BOILER "%:" The PORCUPINE BOILER 





Patented in America and Abroad. 


100,000 HORSE POWER 


of this Justiy Celebrated Water-Tube Boiler in Successful Operation in all the Principal Industries. 
An _Unparalelled Record, of Over Twelve Years, for Economy, Durability, Safety, and Efficiency. 


A Common-Sense High-Pressure Boiler made in a Superior Manner. 
We Solicit for it the Critical Examination of the Mechanical Professiov and the Steam-Using Public, 





















THE HIGHEST STANDARD OF EXCELLENCE. 





THREE REGISTERED 


THE HAZELTON BOILER. 





Standard Sizes, MMe Special 
50 H.P. Vl Ve Sectional 

to Boilers 
500 H.P. Jes > For Export. 











THE PORCUPINE BOILER. 


TRADE MARKSs.. 











The only Genuine Hazelton or Porcupine Boilers bear our Three Registered Trade Marks, 


BEWARE OF IMITATIONS. 


This Company is prepared to Manufacture and Furnish Plants of Boilers of any desired capacity, and 
will forward proposals and other information on application. All imitations of the substantial features 
of this Boiler are infringements, and will be prosecuted to the full extent of the law. 


THE HAZELTON BOILER 6CO., 


Sole Proprictors and Manufacturers, INT Ey WAZ YVoRk., Uw. Ss. A. 


Cable Address, WRITE FOR ILLUSTRATED CATALOCUE. Long Distance Telephone, 
““PAILA,” NEW YORK. Correspondence Solicited. 1229-18th St., New York. 

















This Boiler is producing unequaled results in the works of most of the principal Gas Co.’s of the U.S., and in similar plants in Foreign Covutries 
NOT CONNECTED WITH ANY OTHER CONCERN IN THE UNITED STATES. 
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CHAS. M. JARVIS, Prest. & Chief Engineer. BURR K. FIELD, Vice-President. FRANK L. WILCOX, Treasurer. GEO. H. SAGE, Secretary. 
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The above illustration, taken direct from a photograph, shows the construction of an Iron Truss Roof, with a Traveling Crane, both of which 
were designed and built by us for the Narragansett Electric Lighting Company, at Providence, R. I. The illustration is taken in the 
Dynamo Room, which is 63 feet in width by 200 feet in length. The side walls are of brick, with iron roof trusses covered with our 
Patent Anti-Condensation Corrugated Iron. This is the first roof ever built with this Patent Anti-Condensation Corrugated 
Iron, and after passing through three severe winters has shown no signs whatever of any dripping or sweating on the 
Corrugated Iron. We guarantee this Anti-Condensation [ron Roof Covering not to drip in the coldest weather. 





Write for Illustrated Catalogue. 


Office and Works, No. 6 Railroad Avenue, East Berlin, Conn. 


BOOKS. — JBWBICCING’S HANDBOOK 


DISTILLATION OF COAL TAR AN 


wrens meem PUR GAS ENGINGERS AND MANAGERS 


A TREATISE ON THE COMPARATIVE 


COMMERCIAL VALUES OF GAS a 
COALS AND CANNELS. that have gone before. Considerable additions have been made to the text 














The present (the fifth) edition marks an important advance on those 





By Davi A. Granam. §8vo., Cloth, Price $3. ‘and much of it has been rewritten and otherwise improved. 


Orders for these books may be sent to this office. 
A. M. CALLENDER & CU., Price, Cloth, $6. 


—— iA. M CALLENDER & CO.. 32 Pine St.. N. Y. 

















Fuel and Its Applications — ! 
By E. J. MILLS, D.Sc. F.R.S., and F. J. ROWAN, C.E., assistec THE CHEMISTRY OF ILLUMIN ATING G AS. 


vy others, ncluding Mr. F. P. Dewey, of the r 
Smithsonian Inst., Wash., D. C. By NORTON H. HUMPHRYS. Price, $2.40, 


7 PLATES, AND 607 OTHER ILLUSTRATIONS. ROYA1 Orders may be sent to 
OCTAVO, PaGEs xx, 802. HANDSOME CLOTH, $7050. 


A. M. CALLENDER & CO., 32 Pine St., Ne 3 A. M. CALLENDER & CO., No. 32 Pine Street, New York City. 
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AMERICAN METER CO. 


EsTABLISHED 1834. INCORPORATED 1863. 


NEW YORK and PHILADELPHIA. 


CHICAGO, CINCINNATI, 
ST. LOUIS, SAN FRANCISCO. 


PUBLIC LIGHTING TABLE, 








DECEMBER, 1893. 


| 
Table No. 2. 
Table No. 1 


~ NEW YORK 
he FOLLOWING THE CITY. 
= MOON. Aut NiGutT 
o LIGHTING. 
a 5 Light. |Extinguish.|) Light. 4 
: | | P.M. | A.M. 
iri, | 115.00 pm!2.30 am) 4.20 | 6.10 
Sat. | 2|5.00 3.30 4.20 | 6.10 
Sun. | 3{5.00 4.30 4.2 | 6.15 
Mon. | 415.00 5.40 4.20 | 8.15 
Tue. | 5/5.00 6.10 4.20 | 6.15 
Wed. | 615.00 6.10 4.20 | 6.15 
Thu. | 7 /5.00 6.LO 4.20 | 6.15 
Fri. | 8\5.00 nM/6.10 4.20 | 6.15 
Sat. | 9|5.00 6.10 4.20 | 6.15 
Sun. |10|5.00 6.10 4.20 | 6.20 
Mon. |11 |5.00 6.10 4.20 | 6.20 
Tue. |12 |5.00 6.10 4.20 | 6.20 
Wed. |13 |8.30 16.10 4.20 | 6.20 
Thu. |14 |9.30 6.10 4.20 | 6.20 
Fri. |15/10.30 6.20 4.20 | 6.20 
Sat. |16|11.30 FQ/6.20 4.20 | 6.20 
Sun. |17 /12.50 am\6.20 4.20 | 6.20 
Mon. |18 (2.00 6.20 4.20 | 6.20 
Tue. |19 |3.20 6.20 4.20 | 6.20 
Wed. |20 |4.20 6.20 4.20 | 6.20 
Thu. 21|\NoL |NoL. || 4:20 | 6.20 
Fri. |22|No Lru NoL. 4.20 | 6.20 
Sat. |23|No L NoL. 4.20 6.20 
Sun. |24|5.10 7.20 pm | 4.20 | 6.25 
Mon. |25/5.10 — 8.40 4.20 6.25 
Tue. |26|5.10 10.00 || 4.20 | 6.25 
Wed. |27 |5.10 11.10 || 4.20 | 6.25 
Thu. |28 |5.10 (12.20 am} 4.20 | 6.25 
Fri. |29|5.10 1Q)1.20 4.20 | 6.25 
Sat. (305.10 2.30 4.20 | 6.25 
3.30 4.20 | 6.25 


Sun. /31 [5.10 


| 


TOTAL HOURS LIGHTING 
DURING 1893. 








By Table No.1. | By Table No. 2. 
Hrs. Min. Hrs.Min 
January... 217.30 | January... 423.20 
February.. 200.30 | February.. 355.25 


March.... 177.50 | March.... 355.35 
ye 160.30 | April..... 298.50 
May...... 149.00 | May...... 264.50 
June...... 140.30 | June...... 234.25 
July .. 220 143.40 | July...... 243.45 


August.... 154.50 | August.... 280.25 
September. 171.50 | September. 321.15 
October... 202.20 | October.... 374.30 
November. 221.30 | November. 401.40 
December. 248.50 December. 433.45 








Total. . 2188.50 | 


—————— oe a= 


Total.. 3987.45 
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THE GREATEST EXPOSITION EVER HELD ON EARTH 


HAS AWARDED A MEDAL AND DIPLOMA TO 


THE GREATEST (the Roots,” of course) 
ROTARY GAS EXHAUSTER Ever Bult on Earth 


The Judges say it is the ‘‘Best,” too. 


P. H. & F. M. ROOTS COMPANY, 


MANUFACTURERS, 








Home Office, Connersville, Ind. Branch Office, 501 Manhattan Building Chicago. 


S. S. TOWNSEND, Gen. Agt., COOKE & CO., Selling Agts., 163-165 Washington St., N. Y. City. 


THE BEST DESIGNED, . . x 
\\ E THE BEST CONSTRUCTED, G AS 
THE SMOOTHEST RUNNING, 


GUARANTEE [ric most ecovomcat, | FXHAUSTER 


NOW ON THE MARKET. 














The attention of Gas Engineers and Manufacturers is respectfully invited to our new 


GYGLOIDAL EXHAUSTER, 


the internal operating parts of which consist of two Revolvers, each p'aned accurately on cycloidal lines, the ouly 
Exhauster so constructed. 


SIMPLICITY * EFFICIENCY * DURABILITY. 


Correspondence Solicited. 


The CONNERSVILLE BLOWER CO., Connersville, Ind. 
P. S. 


“The Greatest Exposition Ever Held on Earth’ 


Gave us an award, and under circumstances that attach unusual value and significance to the 
recognition; but medals and diplomas were so plentiful and so easily obtainable that we are 
not disposed to make much “blow” about it. 
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THE UNITED 
GAS IMPROVEMENT CoO., 


DREXEL BUILDING, PHILA., PA. 


























Inquiries from any part of the United States 
should be addressed to the Philadelphia Office. 





BUILDERS OF 


THE STANDARD LOWE WATER GAS APPARATUS. 








Standard ‘‘ Double Superheater’’ Lowe Apparatus, designed for the use of Naphtha, Crude Oil, or “‘ Distiliates.” 





BUILDERS, LESSEES AND PURCHASERS OF GAS WORKS. 


Water Gas Plants, either independent or auxiliary to-Coal Gas Works, erected te 
meet any conditions. Apparatus designed to use any grade of Oil, 
and Anthracite Coal, or Gas House or Oven Coke. 








} ~~ « 
PAMPHLETS, PLANS AND ESTIMATES FURNISHED UPON APPLICATIOB- 
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WATER CAS APPARATUS 


BY THE 


WESTERN GAS CONSTRUCTION CO., 


Of Fort Wayne, Ind. 











The number of Water Gas Plants built by us this year fully testify to the merit of our Improved style of 
Lowe Water Gas Apparatus. Results obtained in the various sizes of our plants, up to over 900,000 cubic 
feet capacity per diem, show what can be attained in a well designed machine. We are prepared to Guarantee 
Results, as well as first-class construction. We build apparatus ranging in capacity from 50,000 cubic feet to 
1,000,000 cubic feet per diem, and larger when required. 

Our shop facilities are unexcelled, and enable us to quote prices which will prove interesting. The plants in 
operation demonstrate we have the Experience necessary to build Water Gas Apparatus on Scientific as well as 
Practical principles, and consequently Build them Well. Hence we don’t hesitate to Guarantee the Results. 
We not only believe in “Water Gas on its merits,” but also in building the apparatus at a price that will not only 
prove it a desirable investment as to the first cost, but produce results that will put the balance on the right side 
of your ledger. 

There are three essential features in our design which we carefully considered as Absolute Requirements : 

Durability, neatness, and compactness of the machine. 

Minimum labor requirements for operation, and 

Minimum amount of material required for results. 

And when we add to this a minimum cost of a Strictly First-Class Apparatus, can you afford to be 
without it? If not, wiite us, and we shall take pleasure in proving our statements to be facts. 

Also remember we are not exclusively building Water Gas Apparatus, but if you require Any Apparatus 
for Coal or Water Gas and want the latest and best designs, write us for prices, or we will execute carefully 
your own designs if desired, as we believe in giving you exactly what you want. 


THE WESTERN GAS CONSTRUCTION CO., - FORT WAYNE, IND. 








W. H. PEARSON, President. J. T. WESTCOTT, Gen’l Mang’r & Treas. L. L. MERRIFIELD, Chief Engineer. 
(Formerly with The United Gas Improvement Co. (Formerly with the United Gas Improvement Co.) 


THE ECONOMICAL GAS APPARATUS CONSTRUCTION CO,, itd 


Office, 269 Front Street, East, Toronto, Ont., Can. 


Qwners of the Merrifield-Westcott-Pearson Water Gas Apparatus, 
and Builders of the Lowe and other forms of Water Gas Plants. 


Our system includes a combination of the best processes of Water Gas manufacture now in use, and an apparatus 
of novel construction, which enables us to make a better and cheaper gas than can be produced by any other pro- 
cess. Guarantees given as to quantity of fuel and oil used, make per oe and candle power. We also make an 
apparatus which is especially designed for small Gas Companies. 


CORRESPONDENCE SOLICITED. Pians and Estimates Furnished upon Application. 


E.G, LOVE, Ph.D, "RE2tue PRESSURE GAUGE), “*"tr~wn oars 


CHURCH’S TRAYS a Specialty. 














win iiaieg For Continuous Records of 
Analytical and Consulting _ Street Gas Pressure.) “warm (Ws a 
a a Simple in Construction, R a 

Chemist.-- —- vee ulate operates, ga NN NG 
Fully Guaranteed. W\ 


Gas, Gas Liquor, Water, and all Technical The BRISTOLS’ MFG. (0. v4 Won 


| SEN 
Analyses of Coals, Purifying Materials, Send for Circulars. = wy 
NS\\, 


sepeeeeeee 


Products. Photometric and Calorimetric 
” Waterbury, Conn 306-310 Eleventh Avenue, New York. 


Determinations. Received Medal at World’s Os. = penitence 0 7 
122 Bowery, New York City. Columbian Exposition. Send for Oweware 
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NATIONAL GAS«an7 WATER Go., 


218 La Salle St., Chicago, 111. 








HENRY 0. REW, Prest, C. D. HAUE, Vice-Prest. & Mang’r. N. A. McCLARY, Sec’y. IRWIN REW, Treas. E. E. MORRELL, Engineer 











Builders and Operators of Gas Works. 


WATER CAS APPARATUS A SPECIALTY. 
SOLE OWNERS OF THE REW Sort COAL CARBURETED WATER Gas APPARATUS. 


Guaranteed Estimates of Cost of Gas in Holder Furnished upon Application. 


CONNELLY IRON SPONGE AND GOVERNOR CO., 


(Successors to CONNELIY & CO.) 
MANUFACTURERS OF GAS WORKS SPECIALTIES. 


Saves money, saves labor, and is the most efficient purifying material ever offered as a 


66 9 
IRON SPONGE. substitute for lime. We guarantee a large saving, both in cost of material and labor. 


OVER FOUR HUNDRED NOW IN USE! NO WORKS COMPLETE WITHOUT IT! 
AUTOMATIC WILL PAY FOR ITSELF WITHIN A YEAR! ITS SERVICE SECURES PERFECT DISTRIBUTION: 
GOVERNOR. REDUCES LEAKACE TO MINIMUM, and BENEFITS THE COMPANY and CONSUMER ALIKE! 
IT IS THE ONLY RECOCNIZED AUTOMATIC COVERNOR IN THE WORLD! 

















Designed particularly for small works. Combines Exhaust Tube, Steam Governor, Gas 
STEAM JET Compensator and Bye-Pass Valves in the most compact form possible. Occupies but 
little space; uses very little steam; saves formation of carbon in retorts; increases yield 

EXHAUSTER. 10 to 15 per cent. No works too small to use them profitably. 





Prices given on all our specialties, delivered at any point in the United States. Correspondence solicited. 


CONNELLY IRON SPONGE AND GOVERNOR C0., No. 365 Canal St, New York. 


WILBRAHAM IRON MASS 
GAS EARAUSTER & ENGINE COMBINED.) For cas Puriscation 


WILBRAHAM BAKER BLOWER CO., | 4°** 'mmesiately, and more omctentiy 


than any other purifying agent 
Successors to W ILBRAHAM BROS., now in use. _ 


pee eS © Treenpoint Chemical Works. 


JOHN SCHRIEVER, Manager. 
Greenpoint Ave. & Newtown Creek, Brooklyn N.Y. 


DOUGLAS’ FERRIC OXIDE 


For Gas Purification 


Is a superior natural Hydrated Oxide of Iron. 
Will give a higher purification per bushel than 
any other material. We ship the pure Oxide 
of Iron, containing no sawdust, thus effecting 
a saving in freight, leaving the consumer to 
furnish the diluent at a nominal cost. It is now 
used by the largest gas companies in the West. 




















Full information, with references to many us rs. and prices 
delivered in any locality, furnished on applicat.on to 


H.W. Douglas (*css company) Ann Arbor, Mich. 
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GAS COALS. CANNEL COALS. COKE CRUSHERS. 


a kl we 


228 & 229 Produce H=xchange, New York. 


Cable Address, ““PERKINS, NEW YORK.” Post Office Box 3695, New York. 





— 





GENERAL SALES AGENTS FOR 


The Youghiogheny River Coal Company’s 


OCEAN MINE YOUGHIOGHENY GAS COAL. 


This Colliery is located at Scott Haven, Pa., in the center of the Youghiogheny Gas Coal District, and produces the 
only reliable Youghiogheny Coal for gas purposes. (See Map on p. 87 of this Journat, Feb. 16, ’85.) 


Shipment from LOoc»usT POINT, BALTIMORE. 





ALSO, SOLE SHIPPERS OF THE 


Old Kentucky Shale,“ Kentucky. 


taupe O. K. SHALE, “2x. 





THE MOST VALUABLE GAS ENRICHER NOW AVAILABLE IN ANY DESIRED QUANTITY. 





S. CALVERT FORD, Government Inspector at Washington, pronounces this Shale 


‘‘ONE OF THE BEST GAS ENRICHERS THAT 


HAS BEEN OFFERED TO THE TRADE.” 
He reports it as giving: 


12,553 Cubic Feet of 50-Candle Gas, 
or 10,460 Cubic Feet of 60-Candle Gas, 


AN EQuivALent OF 627,650 Canb_e FEET, 
And 808 Pounds of Merchantable Coke. 


Single Carloads or more delivered at any required point in the United States or Canada. 
Cargo Shipments from NEW YORK, PHILA., BALTIMORE and NEWPORT NEWS. 


JAMES & WILLIAM WOOD, 
Gas and Gannel Coal Contractors, 


No. 40 St. Enoch Sq., Glasgow. No. 2 Talbot Court, London. 


Proprietors of the BATHVILLE COLLIERIES (which produce the 
celebrated BOGHEAD CANNEL), Shields, Shieldmuir, Drumpeller, and 
other Collieries, This Firm offer 


STANDARD CANNELS, | Zi 


——— 


Unequaled ne Gan Rarighers Cal's Adjustable Coke Crash 


Analyses, prices, and all further information furnished on application to SIMPLE, STRONG, AND DURABLE. 


Agency for United States 52 William Street, N. Y. City. |2% 2aw,sm. ssn curacanccanmte 














Correspondence Solicited. 
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The Despard Gas Coal Co., THE 
DESPARD Gas coaL,| PEINNN GAS COAL GO. 

COE RE. OFFER THEIR 


MINES, Clarksburg, Harrison Co., W. Va. 
WHARVES, Locust Point, Baltimore, Md. 
OFFICE, 44 South Street, Baltimore, Md 
ROUSSEL & HICKS, KS,} AGENTS. \B BANGS & HORTON, 


1 Rradwav. 60 Congresa St. Raton 





Westmoreland Vein and 
West Va. Gas Goals. 
BRECKENRIDGE AND LEXINGTON CANNELS. 
HENRY GC. SCHEEL, General Sales Agt., 


P. 0. Box 2228. No. 1 Broadway, N. Y. 


JOS. R. THOMAS, 


No. 32 Pine Street, N.Y. City. 
CONSULTING AND CONSTRUCTING 


Gas Engineer and Contractor. 


PLANS, SPECIFICATIONS, AND ESTIMATES 
FURNISHED. 


Contracts taken for all Appliances 


required at a Cas Works, 
Either for New Works or Extensions to Old Plants. 


H. C. SLANEY, 
Gas Hngeineer 


466 Sixth Street, Brooklyn, N. Y. 


Plans, \ Ppaeiiantions and Estimates furnished for New 
Works, Alteration or Extension of Old Plants. 

















GEORGE R. ROWLAND, 


Formerly with the Continental Iron Works. 


Draughtsman and Constructing Engineer. 


Drawings, Specifications and Estimates furnished for the con- 
struction of new works or alteration of old works. Special 
attention given to Patent Office drawings. 


Office, No. 245 Broadway, N. Y. City. 


JAMES R. SMEDBERG, 
Gas Engineer and Architect, 


Room 638, Rialto Building, 
CHICAGO, ILL. 














Coal, Carefully Screened & Prepared for Gas Purposes. 





Their Property is located in the Youghiogheny Ooal Basin, near Irwin and Penn Stations on the 
Pennsylvania Railroad, and on the Youghiogheny River. 


Principal Office: 
209 SOUTH THIRD STREET, PHILA., PA. 


Points ofr Shipment: 


Pennsylvania Railroad Piers; Greenwich Wharves, Delaware 
_River: Pier No. i (Lower Side), South Amboy, N. J. 


Se _ 











EpmuND H. McCuLLouGgH, Prest. Cuas. F. GODSHALL, Treas. H. C. ADAMs, Sec. 


THE WESTMORELAND COAL CO 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Pa. 





POINTS OF SHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J., 
WATKINS (SENACA LAKE), N. Y. 





Since the commencement of operations by this rm its well-known 
Coal has been largely used by the Gas Companies of New England and the 
Middle States, and its character is established as having no superior in gas- 
giving qualities, and in freedom from sulphur and other impurities. 


Principal Office, 224 South 3d St., Phila., Pa. 


The Management of Small Gas Works. 


By C. Jd. R. HUMPHREYS 
Frice, $1.00. 


A. M. CALLENDER & CO., 32 Pine St., N. Y. 




















Standard Oil Company, 


GAS NAPTHA DEPARTMENT. 


GAS NAPTHA. 








Correspondence Solicited 





GAS OIL. 


26 Broadway, New York City. 
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_ RETORTS AND FIRE BRICK. 


RETORTS AND FIRE BRICK. 


— 


RETORTS AND FIRE BRICK. 





J,H. GAUTIER & COMPANY 


CORNER OF 
GREENE AND ESSEX STREETS, 


JERSEY CITY, N. J. 


MANUFACTURERS OF 


Clay Gas Retorts, 
. Gas House Tiles, 


Fire Bricks, Etc. Etc. 


Ground Clay, Fire Brick and 
Fire Sand in Barrels, 


J.H GAUTIER, Prest. CHAS. E. GAUTIER, Sec. & Treas. 
Cua . E. GREGORY, V.-Prest. DavipD R. DaLy Gen’l Mang’r. 


Brooklyn Fire Brick Works, 


CLAY RETORTS, FIRE BRICK, 
Gas House and other Tile. 
Officc, 88 Van Dyke St., Brooklyn, N. Y. 











LACLEDE FIRE BRICK MFG. CO., 


MANUFACTURERS OF 


Fire Brick, Gas Retorts, 


ST. LOUIS STANDARD SEWER PIPE. 


Blast Furnace and Cupola Linings, every description of Fire 
Clay Material, Fire Clay Flue Linings, Chimney Tops 
Dry Milled and Crude Fire Clays, etc. 


OFFICE AND DEPOT 
901, 903, and 905 Pine Street, 
ST. LOUIS, MO. 


ESTABLISHED IN 1845. 


B. KREISCHER & SONS, 


OFFICE FOOT OF HOUSTON ST., E.8., N.Y. 


Cas Retorts, 


TILES, FIRE BRICK. . 
AND EVERYTHING IN THE FIRE CLAY LINE. 





MANHATTAN 


FIRE BRICK & ENAMELLED CLAY 
RETORT WORKS 


ADAM WEBER. 


CLAY GAS RETORTS 
AND RETORT SETTINGS 
FIRE BRICKS, TILES, ETC., 


Office and Works, 15th Street and Avenue 0., N.Y 








Works, 
LOCEPORT STATION, PA. 


— ESTABLISHED 1864.— 


JAMES GARDNER, JR., 


Conestoga Bldg., Wood & Water Sts, 
PITTSBURGH, PA, P. 0. Box 37. 


Successor to WiIiGTIAM GARDNER & SON. 


Fire Glay Goods for Gas Works. 


SOLE REPRESENTATIVE OF THE McILHENNY RECENERATIVE BENCHES FOR THE U. S. 








HENRY MAURER & SOX 
ncTanT Wolk 


OFFICE, 418 to 422 East 23d St., N. Y. 


Glay Gas Ketorts, 
sSENCH SETTINGS, 
Fire Brick, Tiles, Etc. 


GEROULD'S IMPROVED RETORT CEMENT. 


A vement of great value for patching retorts, putting on mouth- 
pieces, making up all bench-work joints, lining blast furnaces 
and cupolas. This cement is mixed ready for use. 
and thorough in its work. Fully warranted to stick. 








In Cass, 800 to 800 Ibe, Lobe NY. at 5 cents per pound. 
0. o Keg cen! 

In Kegs, 100 to 900lban "ate 

in Kegs less than 100Ibs., “ Se. “2t.% 


C.L. GHROULD & CO., 
5 & 7 Skiliman St., Brooklyn, N.Y. 


Western Agent, H. T. GEROULD, Decatur, Ils. 





Parker-Russell 
Mining and Mfg. Go., 


CITY OFFICE, 
Mermod-Jaccard Bldg., Rooms 807 & 308, 
Broadway & Locust St., St. Louis. Mo. 


PROPRIETORS OF THE 


OAKHILL GAS RETORT & FIRE BRICK W'KS 


Our immense establishment is now employed almost entirely in 
the manufacture of 


Materials for Gas Companies 


We have studied and perfected three important points, Our re- 
torts are made to stand chenges of temperature, the strongest 
heats of the furnace, and the abrasion of feeding and emptying. 
We have the exclusive Agency for the West of the celebrated 


Kloenne-Bredel Full Depth and 
Semi-Recuperator Benches, 
And also furnish and build 


Our Own Styles Semi-Recuperator Furnaces 
for the use of Coal or Coke as fuel. 





THOS. SMITH, Prest. AUGUST LAMBLA, Vice-Prest. & Supt. 


BALTIMORE 


RETORT & FIRE BRICK CO. 


MANUFACTORY AT 


LOCUST POINT BALTIMORE MD. 





Clay Retorts, Blocks & Tiles 


FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 


Kea and Buff Ornamental Tiles and Chim: 
ney Tops. Drain and Sewer Pipe (from 
2 to 30 inches), Baker Oven Tiles 
13x123x23 and 10x10x2 


WALDO BROS., 88 WATER 8T., BOSTON, MAS* 
Sele Agents the New England States, 








Kine’s Treatise on Coal Cas. 


Standard text-hook for the. pgineers and Managers of Gas Works, and for all who are concerned or take an: interést iri the: manufac 
ure and distribution of Coal Gas, and in the utilization of the Secondary Products resulting therefrom; treating also of the Gas Engi"¢ 
‘A; M. CALLENDER & OO., 82 Piae Street, N,-Y. Oity 


and of Gas Cooking and Heating Appliances, 


In Three Volumes. Price per Vol., $10. 
Sold either by Volume or in Sets. 








Dec. 11, 1893. American Gas Light Zournal. 855 


PRED. BREDEL, 6.£., 


PROP’R OF KLOENNE AND BREDEL PATENTS. 
Recuperative Furnaces, Purifying Machines, 
* Gas Apparatts. x 














Main Office, 118 Farwell Avenue, Milwaukee, Wis. 


New York Office, 22 Beaver Street. 


Gasholder Tanks & Gas Works Masonry Complete. 


PLANS PREPARED AND ESTIMATES FURNISHED AT SHORT NOTICE. 


J. P. WHITTIER, 70 Rush St., near Division Av., Brooklyn, N. Y. 
A Large Quantity of Croui:u Fire Brick For Sale Cheap. 


1893 DIRECTORY 1893 


OF" caer : gaieemaiel aa COMPAN TES. 


Price, - ~ ~ - $5.00. 


A. M. CALLENDER & CO., - - No. 32 Pine Street, New York. 
Bartlet Street Lamp Ms. (0. 


Globe Lamps, 
Streets, ouee Public 


Buildings, Railroad 
Stations, etc. 


LAMP POSTS 


A Specialty. 


The Miner Street Lamps, co! oon wnseccconm 
Jacob G. Miner, 40 & 42 COLLEGE PLACE, - - N. Y. CITY 


Gas Companies and others intending to erect Lamp 
No. 823 Eagle Ave., New York, N.Y.| and Posts will do well to communicate with us. 




















FLEMMING’S 
Generator Gas Furnace 





























Parson’s Steam Blower, 


fOR IMPROVING BAD DRAUGHT IN BOILERS, AND FOR BURNING BREEZE 
OR OTHER WASTE MATERIAL. 


LH. GAUTIER & C0, -dersey City ad PARSON’S TAR BURNER. 


FOR UTILIZING OOAL TAR AS FUEL. 


PARSON’S AIR JET TUBE CLEANER, 





Address ag svove, or D. D. FLEMMING, Jersey City, &. J. 





AMERICAN FOR CLEANING BOILER TUBES, 
GAS LIGHT JOURNAL. em Sueebes sen 6 
$3.00 per Annum. er Manufactured oe ‘WATERTOWN ME CUMPANY. 


A.M. CALLENDER &2CO. (HE. PARSON. Supt., No. 54 Pine St., N. Y. 
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DAVIS & FARNUM MFG. CO 


WALTHAM, MASS. 


PRINCIPAL OFFICE AND WORKS, WALTHAM, MASS. BOSTON OFFICE, Room 18, Vulcan Building, 8 Oliver Street. 








i — 


Single, Double and Triple-Lift Tubular, Pipe and Sinuous Friction 


GASHOLDERS CONDENSERS 


of any Capacity. of all Sizes. 




















STEEL TANKS for GASHOLDERS. IRON ROOF FRAMES and FLOORS. | 





Purifying Boxes, Genter Seal or Valve Gonnections, Bench Work. 


Reversibie Lime Trays. 
SELF-SEALING AND PRESSED STEEL MOUTHPIECE LIDS. 
Coke Barrows, Coal Wagons, and all Apparatus Requisite for a Complete Gas Plant. 


GAS AND WATER PIPE, FLANGED PIPE, 


Sugar House Work, and Special Castings of all Description. 
= 








This space belongs to the 


KERR MURRAY MANUFACTURING COMPANY 


All communications addressed to them at 


Fort Wayne, Ind. 


wili receive prompt attention. 
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BARTLETT, HAYWARD <&CO. 


Baltimore. 


Triple Donble, & Singie-Lift 


GASHOLDERS, = 
(TO br Tanks, 


ROOF FRAMES. 


Cirders. 


BHAMS. 


a 








nid. 


PURIFIERS. 


CONDENSERS. 
Scrubbers, 


BENCH CASTINGS. 


OIL STORAGE TANKS. 


Boilers. 


The Wilkinson Water Gas Process. 


THIRTY-CANDLE, NON-CONDENSABLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 


Munich Regenerative Furnace, System Drs. Schilling & Bunte. 


MILL’S REVERSIBLE LIME TRAYS. . 
Gas Works Designed and Constructed. 








SCIEN TIEIC BOOoOERS. 





ING’S TREATISE ON THE MANUFACTURE OF COAL 
GAS. Three vols.; $10 per vol. 


GAS MANUFACTURE, by WILLIAM RICHARDS. 4to., with 
numerous Engravings and Plates, in Cloth binding. $12. 


TECHNICAL GAS ANALYSIS. $3. 
GAS CONSUMER’S GUIDE. $1. 


GAS CONSUMER’S HANDBOOK, by WILLIAM RICHARDS, C.E.; 
18mo., Sewed. 20 cents. 


A PRACTICAL TREATISE ON GAS AND VENTILATION 
With Special Relation to Nluminating, Heating, and Cooking 
by Gas, by E. E. PERKINS. $1.25. 


CHEMISTRY OF ILLUMINATING GAS, by NorTOoN H. HUM- 
PHRYS. $2.40. 


PRACTICAL TREATISE ON HEAT, by THomMAs Box. Sec- 
ond edition. $5. 


8TRAINS IN IRONWORK, by H. ADAMs. With plates. $1.75 


GAS WORKS—THEIR ARRANGEMENT, CONSTRUCTION, 
PLANT, AND MACHINERY. $8. 


COAL; ITS HISTORY AND USE, by PROF. THORPE. $3.50. 
THE GAS WORKS OF LONDON, by COLBURN. 60 cents. 
HEAT A MODE OF MOTION, by JOHN TYNDALL, $2.50. 
MUNICIPAL LIGHTING, by F. H. WHIPPLE. $1. 





THE MANAGEMENT OF SMALL GAS WORKS, by OC. J. R. 
HUMPHREYS. $1. 


MANUAL FOR GAS ENGINEERING STUDENTS, by D. LEE, 
40 cents. 


THEORY OF HEAT, by J. CLERK-MAXWELL. $1.25. 
AMMONIA AND AMMONIUM COMPOUNDS, by Dr. R. AR- 
NOLD. $2. 


THE DOMESTIC USES OF 00k GAS, AS APPLIED TO 
LIGHTING, by W. Suaa. $1.40. 


DIGEST OF GAS LAW. $5. 
DISTLLATION OF COAL TAR AND AMMONIACAL LIQUOR, 
by GEO. LUNGE. New Edition. $12.50. 


A TREATISE ON THE COMPARATIVE COMMERCIAL VAIL- 
UES OF GAS COALS AND CANNELS, by D. A. GRAHAM 
8yo., Cloth. $3. 


GAS COMPANIES DIRECTORY, 1&2. $5, 


THE AMERICAN GAS ENGINEER AND SUPERINTEND- 
ENT’S HANDBOOK, by WM. MOoNEY. $3. 


GAS ENGINE INDICATOR DIAGRAM, by W. E. AYRTON. 
Paper. 20 cents. 


ILLUMINATING AND HEATING GAS, by W. BuRNS. $1.50, 


HANDBOOK and MECHANICAL ENGINEERS, by HENRY 
ADAMS. $2.50 


NEWBIGGING’S HANDBOOK FOR GAS ENGINEERS AND 
MANAGERS, by THOS. NEWBIGGING. Fifth edition. $6. 


A TREATISE ON MASONRY CONSTRUCTION. BARKER. $5 
FUEL AND ITS APPLICATIONS. $7.50. 





ELECTRICITY. 


THE ELEMENTS OF ELECTRIC LIGHTING, Including Elec 
tric Generation, Measurement, Storage, and Distribution, by 
PHILIP ATKINSON. $1.50. 


ELEMENTARY ELECTRICITY, by Pror. F. JENKIN. 40cts 
ELECTRIC TRANSMISSION OF ENERGY, by G. Knapp. $3 
ARC AND GLOW LAMPS, by J. Mater. Illustrated. $3. 


ELECTRICIAN’S POCKET-BOOK, by MONROE and JAMIESON 
$2.50. 


MAGNETISM AND ELECTRICITY, by J.OVEREND. 40 cents 
ACCUMULATORS, by SiR D. SALOMONS. $1.20. 
DYN. MO BUILDING, by F. W. WALKER. 80 cents. 


ELECTR‘CAL TABLES AND FORMULA, by L. CLARK 
R.SABINE. $5. 


ELECTRIC LIGHTING FROM CENTRAL STATIONS, by G 
ForBEs. Paper. 40 cents. 


ELECTRIC LIGHT PRECAUTIONS, by K. Hepess. [llus 
trated. $1. 


DOMESTIC ELECTRICITY FOR AMATEURS, by E. Hospr 
TALIER. $3. 


The above will be forwarded by express, upon receipt of price. If sent by mail, postage must be added to 
above prices, We take especial pains in securing and forwarding any other Works that may be desired, upon 
receipt of order. All remittances should be made by check, draft, or post office money order. 


A. M. CALLENDER & CO., 32 Pine Street, New York 


a 


: 


—EE 





—~— © 


wh ib il TRB b deities cxcilindh. Al te ited? a Danaea at vt oe 
oe : td , 22 a 1 
we - sy yas y Eek ‘ te ize ; li . 























Sh 9 Rim iae Soper ooniewn 


a Sie 


fe. a ee 


858 American Gas Light Hournal. Dec. 11, 1893 








Millville, N. J. R D \ K £@ ENGINEERS, 
Foundries and Works: { Florence “ O D O IRON FOUNDERS, 
Camden, a s s MACHINISTS 


ncciatiamaiinnies 400 Chestnut Street, PHILADELPHIA, PA. 


CAST IRON PIPE! cas HOLDERS 


Single, Double and Triple Lifts, with or without Wrought Iron or Steel Tanks, 
SOLE MAKERS OF 


THE MITCHELL SCRUBBER PEASE’S PATENT WIRE ROPE GUIDING FOR GAS HOLDERS. 


(PATENTED) CUTLER’S 
PURIFIERS, CONDENSERS, SCRUBBERS. PATENT FREEZING PREVENTER 


FOR GAS HOLDER CUPS. 


THE HOPPER AUTOMATIC GAS GOVERNOR. THE TAYLOR REVOLVING BOTTOM GAS PRODUCER, 


BSENCH WORK. PLATE GIRDERS. 4} weavy LoaM CASTINGS, DUNHAM SPECIALS, HY RAULIC WORK 
IRON FLOORS AND ROOFS. LAMP POSTS, VALVES, ETC. 


Goal Tar Genealogical Tree 


MR. T. VINER CLAREHE, of London, Eng. 


Having compiled a novel Chart or Map illustrating the various 


CHEMICAL PRODUCTS DERIVED FROM COAL AND COAL TAR, 


wn the form of a Genealogical Tree, including all the products discovered to date (the total number amounting to near 700), offers for sale a 
limited number of «opies in Colors, mounted on Linen, with Rollers. Price, $3.50. Orders may be sent to 


A. M. CALLENDER & CO, - - No. 32 Pine Street, New York. 


ISBELL-PORTER COMPANY, 


G. G, PORTER, Prest. (Successors to SMITH & SAYRE MFG. COMPANY) CHAS, W, ISBELL, Secy. 


ENGINECRS AND CONTRACTORS FOR THE 


onstruction and Extension of fas Works. 


Special Castings, Tees, Bends, ete. Exhausters. 
Bench Castings. Engines. 
Water Gas Generators. Steam Jet Exhausters. 
Hydraulic Mains, Exhauster Governors. 
Iron Floors. Compensators. 
Brenner Self-Sealing Retort Lids. Self-Acting Bye-Pass Valves 
Tar Gates and Hydraulic Main Dip Regulators. Valves, 
Hutchison’s Tar Displacement Apparatus, Valve Stands with Indicators. 
Multitubular Condensers. Purifying Boxes. 
Standard Washer-Scrubbers. Purifier Valve System. 
Tower Scrubbers. Center Seals. 
Walker’s Tar and Carbonic Acid Extractors. Street Governors. 


























Estimates, Drawings and Specifications Furnished for the Alteration, Improvement, or Extension of 
Existing Works or the Construction of New Works. 


ISBHLL-PORTHR COMPANY, 


Wo. 245 Broadway, New York City. 











>f 
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GAS WORKS APPARATUS AND CONSTRUCTION. 


GAS WORKS APPARATUS AND CONSTRUCTION. 





JAMES R. FLOYD & SONS, 


(SUCCESSORS TO HERRING & FLOYD) 


Oregon Iron Works, 
W. 20th & Qist. Sts., bet. 10th & 11th Avs., 
NEW YORK CITY. 
Engineers and Contractors 


FOR THE 


CONSTRUCTION OF 
GAS WORKS. 


MANUFACTURERS OF 


All Kinds of Castings and 
General Tronwork 


GAS APPARATUS. 
Bench Castings, Regenerative and Half 
Regenerative Furnace Castings. 
Condensers, Scrubbers, Purifiers, 
Street Drips and Connections, 
Valves, 


Hydraulic Hoisting Purifier Carriage, 
Self-Sealing Retort Lids, Improved 
Valve Stand and Indicator, 
Seller’s Cement. 


Plans, Specifications, and Estimates furnished for Construction 
of New or Alteration of Old Works. 


Bouton Foundry C0, 


FOUNDERS AND MACHINISTS, 


CHICAGO, ILL. 


Gas Works Apparatus, 


PURIFIERS, CONDENSERS, 


Bench Wor E 


SPECIALS. LAMP POSTS, 
SCRUBBERS, 
Iron Roofs and Floors. 


Plans and Estimates furnished for new works or extensions of 
old works. 








H. RANSHAW, Pres. & Maugr. WM. STacRY, Vice-Prest. T. H. BIRCH, Asst. Mangr. R. J. TARVIN, Sec. & Treas. 


STACcCHY MEG. Co., 


MANUFACTURERS OF 


Single and Telescopic Gasholders, 


IRON ROOFS, BRIDGES, LAMP POSTS, 
Water and Oil Tanks, Coal Elevator Cars, 


COKE CRUSHERS, BENCH CASTINGS, 


And all kinds of Wrought and Cast Iron Work used in the erection of Coal and Oil Gas Works, 
Rolling Mill Machinery and Heavy Castings a Specialty. ‘ 


Foundry : Wrought Iron Works: 
33, 35, 37 & 39 Mill Street. 16, 18, 20, 22, 24 & 26 Ramsey Streets 


Cincinnati, Ohio. 


182, DEILY & FOWLER, 18%} 


Laurel Iron WorkEs. 
Address, No. 39 Laurel Street, Philadelphia, Pa. 


BUILDERS OF 


GASHOLDVDERS, 


Single and Telescopic. 
EXolders Built 18sec to 18o0Rg2, Inclusive 




















Galveston, Texas. (8d.) Malden, Mass. Lancaster, Pa. (3d Oakland, Cal. So. Bethlehem, Pa. (2d) 
Fort Plain, N. Y. Paducah, Ky. Tacony, Pa. (two) Central Gas Lt. Co., New “ Vassar College,” N. Y 
Brunswick, Ga. Norwich, Conn. Mount Vernon, N. Y. York City (2d) So. Chester, Pa. 

Port Chester, N. Y. Seattle, W. T. Binghamton, N ¥ ma, Wash. Cumberland, Md. 

New Rochelle, N. Y. San Diego, Cal. Concord, N. H Knoxville, Tenn. Auburn, N. Y. 

Salem, N. J. (3d) Westerly, R. I. Dover, Del. (2d) Pottstown, Pa. DesMoines, Ia. 

Omaha, Neb. (2d) Northern Gas Lt. Co., of Calais, Me. Victoria, B. C. Brooklyn. N, Y. 

Lynn, Mass. (2d) New York, N. Y. New London, Conn. (2d) Vancouver, B C. Washington, D. C. (2d) 
Little Rock, Ark. Willimantic, Conn West Chester. ¥. Charlottesville, Va. Wilkes-Barre, Pa. 
Irvington, N. Y. Montclair, N. J. Bay Shore, L. I So. Framingham, Mass, Bridgeport, Conn. (2d) 
South Boston, Mass. Attleboro, Mass. Washington, D. C. Woonsocket, R. L Sing Sing, N. Y. 

Rye, N. Y. (2) Santa Cruz, Cal. Newport, R. = ad) Simcoe, Can. Exeter, N. H. 

Staten Island, N. Y. (2d) Erie, Pa. (2d) Morristown, N Pittsfield, Mass. (2d) Wilkes-Barre. Pa., ons 
Woodstock, Ont. West Chester, Pa. (2d Lebanon, Pa. Chattanooga, Tenn. (2d) Lynn, Mass. (2d) [GasCo 





ee 


ILLUMINATING GAS! FUEL GAS! 


The Loomis Process. 


Now in successful operation at Works of John Russell Cutlery Co., Turner’s Falls, Mass., and 
Henry Disston’s Sons’ Saw Works, Tacony, Pa. 


The Cheapest Gas Generating System in the World. 
Plans and Estimates Furnished. 


BURDETT LOOMIS, - - Hartford, Conn. 

















WM. HENRY WHITE, 


No. 382 Pine Street, 


--- New York City. 


ENGINEER AND CONTRACTOR FOR THE 


ERECTION AND EXTENSION OF 


GAS, WATER, AND ELECTRIC LIGHT WORKS. 


Correspondence with Gas Companies contemplating extending or improving their Plants respectfully invited 


Plans and Estimates Furnished. 
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Woods Gas Scrubbing and Enriching Apparatus. 











End Elevation. Side Elevation. 

The cheapest, simplest, and most effective apparatus for removing Tar and Ammonia, and enriching Gas, ever 
brought to the attention of Gas Manufacturers. With ordinary condensers and scrubbers the condensable illum- 
inants flow off to the tar wells and liquor tanks and are lost, but with Wood’s Apparatus these illuminants are saved 
and retained in the gas, thus increasing its illuminating power and making a great saving in the cost of enriching 
material. Where set up next after the Hydraulic main, this Scrubber produces an 8-0z. Ammoniacal Liquor. 


JAMES R, FLOYD & SONS, - - Nos, 531 to 543 West 20th Street, N. Y, City 
—=— “STANDARD” WASHER-SCRUBBER 


ISBELL, PORTER COMPANY, 
245 Broadway, N. Y. 








The only apparatus that will remove ALL the ammonia and one- 
third of the Carbonic Acid and Sulphureted Hydrogen from Coal 


Gas. 
Kes 3B & ververve 


of these machines, capable of dealing with 75,082,000 cubic feet of 
gas daily, have been erected in the United States, and 456 in Great 
Britain. The “Standard” will save 25 per cent. to 35 per cent. on 
the investment through the sale of ammonia. 


| GEORGE SHEPARD PAGE’S SONS, 


Estimates Furnished on Application. No. GS Wall Street, = = = New Work City. 


FIELDS ANALYSIS 


E"*or the Wear 1892. 


An Analysis of the Accounts of the Principal Gas Undertakings in England, Scotland, and Ireland. Being the 
Twenty-third Year of Publication. Compiled and Arranged by 


JOHN W. FIELD, Accountant to the Gas Lt. and Coke Co., London. 
Price, $5. For Sale by 


A. M. CALLENDER & CO., - No. 32 Pine Street, N. Y. City 


‘WATER OUTLET 
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GAS AND WATER PIPES. 


GAS METERS. 





P. D. WANNER, Chairman. A. H. MELLERT, Mangr. of Wks. 
R. B. KINSEY, Secretary. F. A. KNOPP, Treasurer. 


MELLERT FOUNDRY & MACHINE CO. Ltd. 
and READING FOUNDRY CO., Ltd. 


Reading, Fa. 





specials—Flange Pipe, Valves and Hydrants 
. Lamp Posts, Retorts, etc, 4 


General Foundry and Machine Work. 
JOHN FOX, Selling Agent. 160 Broadway, N.Y. 


THE OHIO PIPE COMPANY, 


MANUFACTURERS OF 


Cast Iron Gas & Water Pipe, 


BRANCH AND SPECIAL CASTINGS. 


Gas-Honse Bench Castings, Hydraulics, Lamp Posts, Flange Pipc 
and Specials, Architectural Castings, Building Columns, 
Joists, Cellar Grates, Sash Weights, etc. 











GENERAL FOUNDERS AND MACHINISTS, 
Columbus, Ohio. 


WARREN FOUNDRY AND MACHINE CO. 


Established 1856. Works at Phillipsburgh, N. J. 


New York Office, 160 Broadway. 


CAST IRON WATER AND GAS PIPE, 


FROM THREE TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 





Flange Pipe for Sugar House and Mine Work. Branches, Bends, Retorts, etc., eto 


ce ieee oe 


M. J. DRUMMOND, | EMAUS PIPE FOUNDRY. 


DONALDSON IRON COMPANY. EMAUS, PA 


SPECIAL CASTINGS AND LAMP POSTS. 
Office, Corbin Building, 192 Broadway, X. Y. 

















MANUFACTURERS OF 


CAST IRON PIPE AND SPECIAL CASTINGS 


FOR WATER AND GAS. 














THE ADDYSTON PIPE AND STEEL COMPANY, 


CAST IRON. 


CINCINNATI, OHIO. 


J : PE Purifiers, Condensers, Serubbers & Center Valves 





SPECIALS, FLANGE PIPE, AND LAMP POSTS. 








C. N. PAYNE, 
Prest. 





J.B. WALLACE, | 
Supt. 

F.H. PAYNE, | (. SgEnanninnnn 

Sec. and Treas. | & 
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Agency, 


sacwammesticnacnes: METRIC METAL CO., 





FO 


Special 


> 





REPAIRING METERS OF ALL MAKES. 


G. M. WITHERDEN, Agent. 


MANUFACTURERS OF 


firy (as Meters 


R ALL KINDS OF SERVICE. 


Attention Paid to 
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JOHN J. GRIFFIN & CO., 


Nos. 1513, 1515, 1517 & 1519 Race Street, PHILADELPHIA. 
No. 52 Dey Street, NEW YORE. No. 75 North Clinton Street, CHICAGO. 


MANUFACTURERS OF 


) METERS FOR MEASURING GAS 


Iw ANY VOLUME. 


Provers, Gauges, Registers, Etc., Etc. 
EXPERIMENTAL APPARATUS FOR QUANTITATIVE AND QUALITATIVE ANALYSIS. 


Careful and.Prompt Attention paid to Repairing of all kinds of Meters and Apparatus. 
Histimates Cheerfully Furnished. 














NATHANIEL TUFTS, 


153 Franklin St., Boston, Mass. 
Co. W. HINMAN, ~ - Manager. 


MANUFACTURER OF 


DRWY GAS METERS. 
Station Meters of any Capacity. 


—“—“[~an ™* and Experimental Meters, Pressure Registers, Pressure Gauges. 


With the best facilities for | METER PROVERS, PHOTOMETERS, STREET LANTERNS, ETC., ETC. 


manufacturi is enabl 
and sinlsh ries pompily. Apparatus for the Chemical Testing of Gas and Gas Liquor. 








CHARLES E. DICKEY. JAMES B. SMALLWOOD. CHARLES H. DICKEY. 


THE MARYLAND METER AND MANUFACTURING CO. 


Established 1866, 


BALTIMORE, North & Saratoga Sts. CHICAGO, 122 & 124 Michigan St. 
NEW YORK, 838 Broadway. SAN FRANCISCO, 221 Front St. 
BOSTON, 92 Water Street, Rooms 21 and 22. 


CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Etc., Etc. 














“Success” and “Perfect ” Cas Stoves. 








Bastabliahed 18409. 


HARRIS BROS. & CO. 


Twelfth and Brown Streets, Phila., Pa. 
Agency, 67 & 69 S. Canal Street, Chicago. 


Manulacturers of Wet and f}ry Gas Meters, 


STATION METERS, METER PROVERS, 
ASZPHRIMENTAL METERS, SHOW OR GLAZED METERS, 
Pressure and Vacuum Registers, Gauges, Photometers, Drip and Bell Pumps, Etc., Etc. 


PROMPT ATTENTION GIVEN TO ALL ORDERS. METERS THOROUGHLY REPAIRED. ESTIMATES FURNISHED FOR 
STATION METERS OF ALL SIZES. CORRESPONDENCE SOLICITED. : 
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GAS METERS. GAS METERS. GAS METERS. 

WM. N. MILSTED, Prest. and Genl. Supt. WM. H. HOPPER, Vice-Prest. PAUL 8. MERRIFTELD, Sec. and Treas. 
THE AMERICAN METER CO. 
Established |1834. Incorporated 1863. 

WET AND DRY GAS METERS. PRESSURE REGISTERS. METER PROVERS. 
STATION METERS. PRESSURE & VACUUM REGISTERS. PORTABLE TEST METERS. 
EXHAUSTER GOVERNORS. PRESSURE & VACUUM GAUGES. EXPERIMENTAL METERS. 
DRY CENTER VALVES. CRESSON GAS REGULATORS. AMMONIA TEST METERS. 
GOVERNORS FOR GAS WORKS. MARSLAND WATER METERS. BAR & JET PHOTOMETEKS 
Manufactories: GSAS STO ¥, Bs. Agencies: 
SUGG’S “STANDARD” ARGAND BURNERS, | 202 "ain Street, Cincinnati. 
512 West 22d St., N. Y. . aEUS, 125 & 127 S. Clinton Street, Chicago, 
SUGG’S ILLUMINATING POWER METER, 810 North Second Street, St. Louis. 
Arch & 22d Sts 9 Phila. Wet Meters, with Lizar’s “Invariable Mc asuring” Drum. 222 Sutter Street, San Francisco. 








EELME & MciLHENN yY, 


(Established 1848.) 


CAS METER MANUFACTURERS, 


Nos. 1339 to 1349 Cherry Street, Philadelphia, Pa., 


WET AND DRY GAS METERS, STATION METERS, EXPERIMENTAL METERS, METER PROVERS, 
Center Seals, Pressure Registers, Governors, Indicators, Photometers, and all other kinds of Apparatus for use in Gas Works 
FOULIS’ PATENT STATION AND DISTRICT GOVERNORS. 

REPAIRING DEPARTMENT.—We employ a special force of skilled workmen repairing meters of all makers. 


D. McDONALD & CO., 


EBEstablishod iss4. 





a 








154 West 27th Street, 51, 53 & 55 Lancaster St., 34 & 36 W. Monroe &St., 
NEW YORK CITY. ALBANY, N. Y. CHICACO, ILL. 





MANUFACTURERS OF 


'Wet and Dry Gas Meters 


STATION METERS, EXPERIMENTAL METERS, METER PROVERS, PRESSURE & VACUUM REGISTERS & PRESSURE GAUGES. 


Meters of all makers Thoroughly Repaired. 











A CONVENIENT 


BINDER for the JOURNAL. | 1he American Gas Engineer 


SenOwe. 


= the Superintendent s Handbook. 


SIMPLE 





Bw wih MOONHY. 


SAeeees. 





Price, rice, $1. 
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| 
| 


S8S5O Fases, Full Gilt Morocco. Frice. $8.00. 
A.M, Callender | 
& Co., 


82 Pine st., 


cow} & M, CALLENDER & CO., 32 Pine St... N.Y. 
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For efficiency and low gas consumption. 


For smooth and quiet running. 
U N E Q UAI E D For simplicity of construction and grace in design, 
For general reliability. 


For close regulation of power. 











150 MEDALS AND DIPLOMAS. 


The “OTTO”--The First. 


The First to use the four-stroke cycle. The First to admit well measured and distinct charges of gas into 
an airspace. The First in the adoption of poppet valves. The First to develop the tube igniter, with 
automatic or timed firing. The First to have a reliable electric and a practical magnectic igniter. 


THE FIRST SMOOTH RUNNING & NOISELESS GAS ENGINE COMBINING EFFICIENCY & SIMPLICITY. 


Our a SIMPLICITY, as far as is 
: | possible, with good de- 
Columbian | z\ kk< sign and perfect Work- 
Style [ik . L\ | eee" ing. Built on scientific 
: Y principles, with a view 


isritreD as ’ | WR fe HIGHEST EFFICIENCY 


With removable seats and 
easings for all valves. 


With Patent Alloy Tube, 
good for one year. 





With timing device for igni- 
tion, preventing starting 5 Sizes, 
backward; or with elec- =a : = 
tric igniter. — 2 ——————— 1=3d to 120 H.P. 


Th e First to have change speed governors; to have separate and removable casings for all valves; to adopt 
automatic oiler rings on main journals; to provide for Patent Alloy Tube, dispensing with 
frequent renewals of iron or nickel tubes; to use spiral gearing and dispense with noisy running. 


The First and Only Engine To-day to Please Every Purchaser. 











DEMONSTRATION 


It is almost a quarter of a century since the “Otto” revolutionized old and bad practices by introducing principles of combustion 
“entirely new ” in the construction of Gas Motors. 

A quarter of a century of uninterrupted success has demonstrated the correctness of these principles. 

The gas engine history of the past proves that all competitors have recognized this fact by becoming imitators. 

Since its advent the “Otto” engine has been illustrating mechanical improvement without alteration, while others have been offer- 
ing alterations as improvements. 


The experience of the past shows that it requires years to determine the real merits of a gas engine, and that nearly all new gas 
engines prove failures. The fittest survive, and the only safe thing to do in selecting a gas engine is to buy what the 
tests of practical use, through a long period of time, have proven to be the best. 


The Practical Tests of a Quarter of a Century have Demonstrated that the “OTTO” Stands To-day Uurivaled 


For simplicity of construction and grace in design; for general reliability and ease of management; for quiet and 
smooth running qualities; for efficiency and low gas consumption; for regularity of 
speed and close regulation of power. 


“OTTO GAS ENGINE WORKS,” 33d & Walnut Streets, Phila., Pa. 


NEW YORK, 18 Vesey St. BOSTON, 19 Pearl St. CHICAGO, 245 Lake St. 





